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EXECUTIVE SUMMARY

Thas section 1s to be provided after final review
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1.0 INTRODUCTION

This Internm Measure/Interim Remedial Action (IM/IRA) Decision Document presents
the proposed accelerated action to remediate the Individual Hazardous Substance Site
(IHSS) Group SW-2 at the Rocky Flats Environmental Technology Site (RFETS) IHSS
Group SW-2 consists of two IHSSs THSS 115, the Onginal Landfill, and IHSS 196, the
Filter Backwash Pond

RFETS 1s a Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) National Prionity Listed (NPL) Site and 1s located 1n rural northern Jefferson
County, Colorado approximately 16 miles northwest of Denver It 1s approximately
6,550 acres 1n area The developed portion of the site, referred to as the Industrial Area,
1s centrally located within RFETS and occupies approximately 400 acres The Rocky
Flats Buffer Zone surrounds the Industrial Area and occupies the remaining 6,150 acres
THSS Group SW-2 1s located 1n the southern part of the Industrial Area Operable Unit
(OU) and adjacent to the Buffer Zone OU See Figuresl-1 and 1-2

The Rocky Flats Cleanup Agreement (RFCA) (DOE et al 1996) 1s a CERCLA federal
facility cleanup agreement and a compliance order on consent under the Resource
Conservation and Recovery Act (RCRA) and the Colorado Hazardous Waste Act

between the Department of Energy (DOE), the Environmental Protection Agency, Region

VIII (EPA) and the Colorado Department of Public Health and Environment (CDPHE)

RFCA provides the regulatory framework for cleanup of hazardous substances at the Site
In accordance with RFCA, this IM/IRA 1s subject to CDPHE and EPA and public review

and comment and approval by CDPHE, the Lead Regulatory Agency for RFCA
accelerated actions 1n the Industrial Area OU

This IM/IRA describes the nature and extent of contamination for IHSS Group SW-2,
compares the data to RFCA action levels, presents and evaluates accelerated action
alternatives and describes the proposed actions Actions undertaken to implement the
approved accelerated action will be documented 1n a closeout report
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1.1 Need for RFCA Accelerated Action

Between 1952 and 1968 approximately 74,000 cubic yards of sehid waste consisting of
construction and other debris and general plant waste contaminated with or commingled
with small amounts of wastes with hazardous constituents were disposed 1n the
approximately 20 acre Original Landfill, IHSS-115 The Onginal Landfill (OLF) is
located on the south-facing slope just south of the Industrial Area pediment and borders
the north side of Woman Creek Because of the slope angle and underlying bedrock
characterstics, this area has been 1dentified as susceptible to landslides and erosion

From the early 1950s unt1l 1971 filter backwash waste water generated by the raw water
treatment process 1n Building 124 to make potable water was discharged to settling and
evaporation ponds located roughly 1n the center of IHSS-115, designated the Filter
Backwash Pond, IHSS-196 A soil cover was placed over the disposed waste when the
OLF was closed 1n 1968 Some of the wastes and debris have become exposed through
erosion of the soi1l cover on the wastes that were placed at steep slopes Besides the soil
cover, soil fill material was used 1n the waste disposal operation The volume of disposed
waste and commingled soil 1s estimated at 160,000 cubic yards

The IHSSs 115 and 196 were formerly part of Operable Unit 5 (OU-5), the Woman
Creek Prionty Drainage, which was consolidated 1nto the Industrnial Area OU when the
RFCA became effective 1n July 1996 Prior to this consolidation a Phase 1 RCRA
Facility Investigation/Remedial Investigation (RFI/RI) for OU-5 was conducted pursuant
to an RFI/RI Work Plan, which was approved by CDPHE and EPA 1n 1992 (EPA 1992a,
1992b, CDPHE 1992) For purposes of the investigation work the OU-5 IHSSs (and
Potential Areas of Concern [PACs]) were separated into specific areas of concern The
IHSSs 115 and 196 were designated Area of Concern 1

One of the purposes of the OQU-5 Phase 1 RFI/RI work for the OLF was to gather
sufficient geotechnical information to evaluate landslide mechanisms in the OLF The
OU-5 Phase 1 RFI/RI work also included source and environmental media
characterization for the OLF and a human health and ecological risk assessment for Area
1 The OU-5 Phase 1 RFI/RI Report was completed in 1996 (Kaiser-Hill 1996)

Section 2 0, Site Background, Section 3 0, Environmental Setting, and Section 4 0,
Nature and Extent of Contamination, provide detailed information about the Onginal
Landfill and Filter Backwash Pond history and the OU-5 Phase 1 RFI/RI

In addition to the problems posed by inadequate soil cover, which allows possible direct
contact to the disposed wastes, soil, surface water and ground water sampling and
analysis shows some contamination above background levels Some organic compounds
and metals (including depleted urantum) contamination 1s present at levels greater than
action levels and/or standards applicable to these media contained in the Action Levels
and Standards Framework for Surface Water, Ground Water and Soils, RFCA
Attachment 5 (ALF) Pursuant to RFCA, if ALF action levels or standards are exceeded,
an evaluation, remedial action and/or management action is triggered.
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DOE proposes to conduct a remedial action for the OLF and Filter Backwash Pond
Pursuant to RFCA, remedial actions taken for one or more IHSSs shall be conducted as a
RFCA accelerated action Because this accelerated action 1s estimated to take longer than
six months from the time of commencement of physical work to complete, RFCA
requuires that the work shall be conducted pursuant to an IM/IRA Section 11 0,
Implementation Schedule, provides an informational schedule for the major work
activities, which are expected to take about 9 months to complete

1.2 Proposed Accelerated Action — The Municipal Landfill Presumptive Remedy

EPA has published two directives regarding the application of the “source containment”
presumptive remedy to municipal and military landfills (EPA 1993, EPA 1996)

“Presumptive remedies are preferred technologies for common categories of sites
based on historical patterns of remedy selection and EPA’s scientific and
engineering evaluation of performance data on technology implementation By
streamlining site investigation and accelerating the remedy selection process,
presumptive remedies are expected to ensure consistent selection of remedial
actions to reduce the cost and time required to clean up similar sites
Presumptive remedies are expected to be used at all appropriate sites Site-
specific circumstances dictate whether a presumptive remedy is appropriate at a
given site ”’

Application of the CERCLA Municipal Landfill Presumptive Remedy to Military
Landyfills, OSWER Directive No 9355 0-67FS, December 1996, p 1 The directive
recognizes that military landfills may contain waste types that are different from those
found 1n municipal landfills but that pose a hazard profile similar to that of mumicipal
landfills The directive provides criteria for evaluating whether the landfill contents have
charactenistics similar to municipal landfill contents If the characteristics are similar
then the presumptive remedy should be considered and implemented 1f appropriate
Whule the OLF 1s not on a mulitary base, because of its size and waste types, 1t 1s similar
to mihitary landfills at other NPL Sites where the presumptive remedy has been
implemented

EPA has also published several directives regarding conducting and streamlining the
Remedial Investigations/Feasibility Studies at CERCLA municipal landfill sites (EPA
1991, EPA 1994) The presumptive remedy process involves using existing data to the
extent possible and limiting the characterization of the landfill contents, conducting a
streamlined nsk assessment and developing a focused feasibility study to analyze only
the alternatives consisting of appropriate components of the presumptive remedy

The OU-5 Phase 1 RFI/RI Report and ground water and surface water monitoring
provide sufficient information to evaluate the OLF 1n accordance with the military and
municipal landfill presumptive remedy guidance Section 5 0, Remedial Objectives,
provides a discussion of the evaluation for the determination that the “source
containment” remedy is appropriate Section 6 0, Remedial Action Alternatives
Evaluation, and Section 7 0, Proposed Remedial Action Plan, provide details regarding
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the components of the proposed source containment remedy Section 6 0 also evaluates
the “no action” and removal alternatives

Section 8.0, Applicable or Relevant and Appropriate Requirements (ARARSs), along with
Appendix A provide a discussion of the regulations pertaining to this accelerated action
Section 9 0, Environmental Impacts, provides a discussion and analysis of the
environmental consequences associated with the proposed action Section 10 0,
Additional Long-Term Stewardship Considerations, identifies additional post-closure
activities to be implemented for this accelerated action

Section 13 0, Administrative Record, 1dentifies the documents considered by DOE,
CDPHE and EPA 1n proposing this accelerated action, which are available for public
review at the Rocky Flats Reading Room

2.0 SITE BACKGROUND

2.1 IHSS Group SW-2 Site Description

The IHSS Group SW-2 site covers approximately 20 acres and includes two IHSSs IHSS
115, the Onginal Landfill, and IHSS 196, the Filter Backwash Pond THSS 115 1s located
south of the RFETS Industrial Area pediment on a south-facing hill slope north of
Woman Creek IHSS 196 lies approximately 1n the center of IHSS 115 Approximately
1,000 feet of the South Interceptor Ditch (SID), storm drain and building footer drain
discharge pipes and other disturbed areas lie within IHSS 115 (See Figure 2-1) These
IHSSs were formerly part of Operable Unit 5 (OU-5), Woman Creek Prionty Drainage
An OU-5 Phase I Resource Conservation and Recovery Act (RCRA) Facility
Investigation/Remedial Investigation (OU-5 Phase 1 RFI/RI) was conducied 1n
accordance with an approved work plan, and a final report was 1ssued April 1996
(Kaiser-Hill 1996) ) .

2.2 Description and History of IHSS 115 (Original Landfill)

The OLF was used to dispose solid sanitary and construction debris wastes generated at
the Rocky Flats Plant from 1952 to 1968 (Rockwell 1988) The landfill was not designed
or operated as an engineered landfill Aenal photographs indicate that the landfill was
operated as an area fill (EG&G 1994) Waste was merely dumped 1n the area vertically
below and just south of the southern edge of the alluvial pediment on which the RFETS
Industrial Area 1s located The waste disposal area lies north of Woman Creek The
waste was generally spread over the south-facing hillside, serving to fill in the area below
the pediment edge No liner or other collection barrier was 1nstalled between the waste
and the existing surfaces, which means that precipitation and groundwater passing
through the waste 1s not prevented from mugrating into surrounding and underlying soil
and groundwater In the waste placement process, the waste material was mixed with
native soil materials. The volume of disposed waste and commingled soil 1s esimated at
160,000 cubic yards. Because of the slope angle and the colluvial material making up the
hull side, the hillside 1n this area has been 1dentified as susceptible to erosion and sliding,
before the slope was covered with waste fill (Metcalf & Eddy 1995)
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Disposal operations at the OLF probably ceased by the fall of 1968 because the Present
Landfill (THSS 114, located north of the Industrial Area) began operation on August 17,
1968 (EG&G 1992) The waste matenal was covered with a soil layer after the disposal
operations ceased (EG&G 1994) Details on the placement of the soil cover layer,
including exactly when 1t was constructed, are not available Portions of the slope on the
south side of the landfill were later re-graded to correct sloughing and erosion problems
Accurate and verifiable records of the wastes placed 1n the landfill are not available
However, approximately 74,000 cubic yards of sanitary waste and construction debris
were disposed 1n the landfill (Kaiser-Hill 1996) These types of wastes likely included
relatively small quantities of organics, paint and paint thinner, oil, pesticides, and
cleaners (Rockwell 1988) Commonly used organics from 1952 to 1968 may have
included trnichloroethene, carbon tetrachlonde, tetrachloroethene, petroleum distillates,
1,1,1-tnchloroethane, dichloromethane, and benzene (Kaiser-Hill 1996) In the 1960s, the
landfill may have received PCB wastes (DOE 1992), such as carbonless copy paper,
transformer and vacuum pump clean-up paper and rags, and small capacitors and
fluorescent hight bulbs Metals such as beryllium, lead and chromium may also have
been placed in the landfill (Rockwell 1988)

There 1s no information indicating that the OLF was used for routine disposal of
radioactive material and other hazardous substance waste streams Durnng the penod of
operation of the Original Landfill, several other areas within RFETS were used for the
management and disposal of hazardous plant wastes, including radioactive waste For
example, some uranium wastes were buried in the east trenches and drums with cutting
oils and solvents were stored at the 903 Pad These areas are described 1n the Historical
Release Report (EG&G, 1992a) and subsequent annual updates The majonty of
radioactive solid waste generated on site was disposed off site  Various controls and
practices were used to segregete and manage radioactive wastes separately from plant
sanitary waste and construction debris  While the OLF was not operated for management
or disposal of radioactive waste, the information 1n the Historical Release Report and
characterization results indicate that some waste contaminated with radioactive matenal,
most notably wastes from buildings where depleted uranium (DU) operations were
conducted were disposed 1n the Oniginal Landfill In addition, 1n 1965, 60 kg of DU was
placed in the landfill after the DU, which was left on a pallet reportedly had ignited on a
truck flatbed The DU was probably covered with soil to extinguish the fire Efforts
were later made to retrieve the DU, however, only 40 kg was recovered Further use of
the affected area of the landfill was avoided (EG&G 1992a, DOE 1992) No record of
any similar incident was found 'and workers have reported none

Activities listed for the landfill in October 1954 included 1ts use as a burning pit for the
plant (EG&G 1992a) Ash from the plant incinerator, graphite, used caustic drums, and
general trash may have been dumped 1n the burn pit, but no records of waste types have
been found Incinerator ash, for at least the first decade of plant operation, included ash
denived from the incineration of combustible paper and other trash contaminated with low
levels of DU surface contamination from Building 444, in addition to other combustible
plant wastes (EG&G 1992a) Although some incinerator ash may have been disposed 1n
the Oniginal Landfill, the ash was routinely disposed of 1n several pits west of the
Onginal Landfill, IHSS-133, Incinerator Ash Pits Based on investigation and
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characterization of the Incinerator Ash Pits, a RFCA No Further Accelerated Action was
approved (EPA, 2003) Backwash water discharged from the water treatment plant
passed through a drainage channel on the west side of the burn pit, and flowed down to
Woman Creek No information 1s available 1dentifying the period of operation for the
burning pit

In 1995, Metcalf and Eddy conducted geotechnical investigations at the OLF as part of
the OU-5 Phase 1 RFI/RI work and described the fill material encountered during the
investigation The matenal consisted of waste matenals mixed 1n varying amounts with
sandy, clayey gravel and cobbles denived from colluvium and Rocky Flats Alluvium

The waste matenals in the fill included sheet metal, wood, broken glass, plastic, rubber,
metal shavings, graphite sand, solid blocks of graphite, concrete, asphalt, and portions of
55-gallon steel drums The waste fill ranged in thickness from 2 feet to over 11 feet

Seepage emerging from the OLF after a major rainstorm 1n July 1986 was traced to an
outfall pipe from the Building 460 footing drains (EG&G 1992) Sloughing of material
1n the area of the outfall occurred as a result and the hillside materials may have been
washed into the South Interceptor Ditch (SID) To prevent migration of maternals, a
containment embankment was constructed to prevent flow into Woman Creek (EG&G
1992) The outfall piping was also extended to the east to discharge beyond the landfill
boundary (refer to Section 2 4)

Street cleaning wastes were apparently dumped at the OLF area The duration of use of
this area for street cleaning wastes 1s not known In March 1991 EPA requested that the
dumping cease as it may exacerbate any ground water and so1l contamination and it was
inconsistent with the planned CERCLA response (EPA 1991) In July 1991 the contractor
notified DOE that 1t had instructed the appropriate departments not to use the Landfill as
a dumping site for street sweeping litter and concrete truck washout (EG&G 1991)

2.3 Description and History of IHSS 196 (Filter Backwash Pond)

The water treatment plant Filter Backwash Pond was located on the hillside north of
Woman Creek, approximately 800 feet south of the water supply treatment plant 1n
Building 124 (EG&G 1992) The treatment plant treats water that 1s delivered from the
Denver Water Board reservoir and ditch system to the raw water pond located north of
the west access road to produce plant potable water The Filter Backwash Pond, also
known as Pond 6, was used as a retention pond to allow sampling of filter backwash
water It was also described as an evaporation and settling pond (EG&G 1992) There 1s
no record of sludge or sediment removal from the pond (DOE 1992)

Pond 6 was constructed in 1955 However, water from the water treatment plant was
discharged at the OLF before the pond was constructed. The Historical Release Report
(EG&G 1992) refers to an October 1954 reference that indicates that backwash water
from the water treatment plant flowed through the west side of the plant burning pit and
down to Woman Creek. It 1s possible that Pond 6 was constructed 1n the location of the
plant burning pit (EG&G 1992) It 1s unclear when the Filter Backwash Pond was

/&
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abandoned By 1964, Pond 6 was no longer present, and the area was covered with fill
(Kaser-Hall 1996)

The effluent from the water treatment plant was discontinuous and was probably made up
of filter backwash, filter pre-wash, sludge blowdown, and other discharges from the
water treatment process (EG&G 1992) It contained the filterable solids removed from
the raw water, as well as chemical flocculants (aluminum sulfate or lime) and residual
chlorine (EG&G 1992)

2.4 Other Disturbances and Structures

Other disturbances and structures associated with IHSS Group SW-2 include a small
surface disturbance located west of the landfill waste disposal area, a larger surface
disturbance located east of the landfill area, the SID, and two outfall pipes and their
assoclated surface disturbances An area of suspected surface disturbance and a possible
pit were 1dentified west of the landfill from a review of aenal photography (EG&G
1994) No historical information 1dentified activities in the area (See Figure 2-1)

The surface disturbance area east of the landfill waste disposal area was also 1dentified
from review of aenal photography for the OLF site (EG&G 1994) The area was active
in the 1964 photography Little historical information 1s available for this area, however,
the area may have served as a storage yard for pipes and scrap metal (EG&G 1994) In
1969 and 1971 aenal photography, the area contains mounds of debnis (EG&G 1994)

In 1980, the SID was built across the southern portion of the landfill (EG&G 1994) The
purpose of the SID was to intercept runoff from the southern portions of the Rocky Flats
Plant and divert the flow to Pond C-2 Two outfall pipes cross the OLF site The onginal
outfall pipe, constructed 1n 1986 (EG&G 1994), discharged storm water directly onto the
landfill Ths caused sloughing and shiding of the fill material Shide material may have
been removed from the SID and placed on the south side of the gravel road constructed
south of the SID (Metcalf & Eddy 1995) Sometime between 1986 and 1988, the original
outfall pipe was abandoned and a new outfall pipe constructed southeast across the OLF
to discharge to the SID east of the landfill boundary The buried outfall pipe discharges
1nto a collection basin located east of the Onginal Landfill Landshding and construction
of the outfall pipes may have exposed landfill waste at the surface

2.5 Historical Interim Response Actions

Three separate response actions have been undertaken at the Onginal Landfill On July
23, 1979, contractors grading a road southwest of Building 444 outside the perimeter
fence uncovered a portion of the landfill (EG&G 1992) The area was surveyed, and
three locations of depleted uranium were identified One box of contaminated so1l was
removed (EG&G 1992)

The reach of Woman Creek adjacent to the western portion of the landfill was relocated
because the creek threatened to erode into landfill matenials (Singer, 2002). Specific
information on the relocation of Woman Creek, including when the creek was relocated,
1s not available
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On June 7, 1990 EPA, CDPHE and DOE staff conducted an inspection to evaluate
previously identified exposed radioactive debris 1n the northwestern part of the OLF
(EPA 1990) It is not known exactly when the debris became exposed, but the area
apparently was 1dentified in April, 1990 as a barrel containing radioactive matenals
(DOE 1990) A radioactive materals survey near the barrel discovered low levels of
depleted uramum (EG&G 1990a) The area was roped off and access restricted, so1l and
water samples taken and a requested radiological survey of the entire OLF Area was
subsequently conducted (EG&G 1990b) A gamma radiation survey conducted 1n late
1990 1dentified ten locations of elevated gamma radiation (Kaiser-Hill 1996)

A radiological survey with a Field Instrument for the Detection of Low Energy Radiation
(FIDLER) was also conducted at the OLF 1n 1993 as part of the OU-5 Phase 1 RFI/RI
work (EG&G1994) Of the ten areas 1dentified in 1990, the FIDLER survey did not
identify any anomalous levels of radiation at seven of the locations Within the bounds of
two areas 1n the center of the OLF 1dentified by the 1990 survey, nine areas of anomalous
levels of radiation were found These areas were posted as Radiologically Controlled
Areas Several pieces of radioactive material were removed from these areas on May 28,
1993 during an emergency removal action The material removed included a 4- to 6-inch
diameter piece of concrete coated with a corroded metallic material, and several small (1-
to 2-inch diameter) spherical pieces of rusty material The materials were removed for
subsequent management as radioactive material (EG&G 1994) Analyses indicated that
the matenals contained depleted uramum In those areas where a specific source of the
anomalous radioactivity could not be identified, surface so1l samples were collected

Annual walkdowns of the landfill surface have been done each spring to search for
classified items since 2000 No classified items have been found, however, several
carbon molds have been removed from the area and appropriately dispositioned Some of
the items have exhibited very low levels of depleted uranium activity

~

2.6 Slope Stability

Landshdes have historically occurred at the OLF site During the 1995 geotechmical
study, historic areas of discrete landslides were 1dentified, as well as general areas of
shding (Kaser-Hill 1996) In addition, the geotechnical study identified three potential
slope failure mechanisms operating in the OLF area These mechanisms are

o Shallow landslides consisting of waste fill sliding' on severely weathered
claystone (near surface aspect of the upper member of the Laramie Formation),

e Shallow landshdes consisting of colluvium sliding on or with severely weathered
claystone, and

e Deeper landslides consisting of movement within moderately weathered claystone
at depths up to or about 35 feet, especially 1n areas of steeper slopes

The landslides on the claystone bedrock slopes below the alluwvial surface probably
commenced after the slopes were imtially exposed by continued stream erosion through
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the pediment, rendering the overlying matenals unstable and predisposing them toward
movement Aenal photographs of the Woman Creek drainage prior to the waste disposal
support this theory by indicating that some landshdes occurred prior to fill deposition

2.7 Existing Conditions

It has been approximately 35 years since disposal operations ceased at the OLF The area
now has well-established grasses and forbs, several stands of large trees and several small
areas of wetland vegetation Most of the waste 1s currently covered by soil up to several
feet thick, however, the surface of the area 1s hummocky, and some disposed matenals
are protruding from the ground in some areas This indicates uneven waste and cover soil
layer placement resulting in erosion and sloughing processes that uncover the wastes

The thickness and the final grading and cover so1l layer appears to be inadequate 1n a few
places There 1s no indication of landshiding or mass movement of the waste and soul fill
There are no seeps 1n the area Several radioactive contamination “hot spots” have been
identified via surface so1l sampling (refer to Section 4 1)

3.0 ENVIRONMENTAL SETTING

3.1 Physiography

RFETS 1s located on the western margin of the Colorado Piedmont section of the Great
Plains Physiographic Province at an elevation of approximately 6,000 feet (Kaiser-Hill
1996) The Colorado Piedmont 1s characterized as an area of dissected and denuded
topography, representing an old erosion surface along the eastern margin of the Rocky
Mountains Several pediments (broad sloping planes formed by coalescing alluvial fans
along a mountain front) developed across bedrock in the RFETS area during the
Quaternary Period (Scott 1963) The Rocky Flats pediment 1s the most extensive of these
pediments -

The RFETS industnial area 1s located on a relatively flat surface of the Rocky Flats
pediment The pediment surface has been eroded by Walnut Creek on the north and
Woman Creek on the south As a result, the pediment surface 1s located at an elevation
of 50 feet to 150 feet above the creeks The grade of the gently eastward-sloping surface
of the Rocky Flats pediment ranges from one percent 1n the industrial area of RFETS to
approximately two percent just east of the industrial area. Further east, the pediment’s
nearly flat-lying surface gives way to lower gently rolling terrain of the High Plains
section of the Great Plains Physiographic Province (Kaiser-Hill 1996)

Four ephemeral creeks drain the surface water from RFETS The surface water that
flows from the northern portion of RFETS is drained by Rock Creek, which is a
northeast-trending tributary of Coal Creek. The central and southern portions of the site
are drained by Walnut Creek, South Walnut Creek, and Woman Creek These drainages
are all tributaries of Big Dry Creek that flows eastward Coal Creek separates all of the
streams on the Rocky Flats pediment from the Front Range foothills Surface water flow
in these creeks 1s generally ephemeral, however, some reaches may support intermittent
or perenmal flow
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3.2 Climate

The climate at RFETS 1s characterized as semi-and (Kaiser-Hill 1996) with a mean
annual precipitation of approximately 15 5 inches, based on 20-year means for Boulder
and Lakewood, Colorado The wettest season 1s spring (March through May), which
accounts for approximately 40 percent of the annual precipitation, much of which 1s
snow Thunderstorms during the summer months provide another 30 percent of the
annual precipitation The precipitation gradually declines through the summer, fall and
winter (Kaiser-Hill 1996) Average annual pan evaporation 1n central Colorado 1s
approximately 55 inches (DBS 2001)

The predominant wind direction at RFETS 1s northwesterly, and average wind speeds are
under 15 miles per hour Daytime heating causes upslope winds to form, with
northeasterly winds common over the broad South Platte River Valley More localized
southeasterly winds also occasionally occur during the day at the site because the terrain
1s oriented southeast toward Standley Lake and the City of Arvada The winds reverse at
mght with a shallow westerly drainage wind forming over the site and a broad southerly
drainage wind forming over the South Platte River Valley (DOE 1999)

RFETS 1s noted for 1ts strong winds Gusty winds frequently occur with thunderstorms
and the passage of weather fronts The highest wind speeds occur during the winter as
westerly windstorms, known as Chinooks The windstorm season at the site extends
from late November 1nto April, with the height of the season usually occurring in
January The windstorms typically last 8 to 16 hours, with wind speeds exceeding 75
miles per hour 1n almost every season Wind gusts exceeding 100 miles per hour are
experienced every three to four years (DOE 1999)

3.3 Geology

Geologic umts beneath the OLF consist of unconsolidated Quaternary deposits that lie
unconformably over Cretaceous claystone bedrock Six north-south cross sections were
developed duning the 1995 geotechnical study One cross section 1s shown 1n Figure 3-1
and 1s typical of the other cross sections developed 1n the study (EG&G, 1995, Kaiser-
Hill, 1996) The unconsohdated surface deposits include the Rocky Flats Alluvium that
dominates the surface of RFETS, colluvial matenals that form the slopes of the Woman
Creek valley, and valley fill materials on the bottom of Woman Creek valley These
materials overlie the Laramie Formation bedrock (Metcalf & Eddy 1995) Geologic units
in the OLF area are described below

3.3.1 Rocky Flats Alluvium

The Rocky Flats Alluvium was deposited by a system of coalescing alluvial fans
aggraded by debris flows and braided streams along the base of the Front Range at the
mouth of Coal Creek Canyon (EG&G 1995) The alluvial deposits generally consist of
beds and lenses of poorly sorted, clast- and matrix-supported, white to pink, sandy cobbly
gravel, gravelly sand, and silty sand (Kaiser-Hill 1996) The thickness of this unit ranges
from about 3 feet to 30 feet 1n the areas where the pediment deposits overlie Cretaceous-
aged bedrock (Kaiser-Hill 1996)
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3.3.2 Colluvial Deposits

Colluwial deposits along the valley slopes at RFETS are middle Pleistocene to Recent 1n
age (Kaiser-Hill 1996) The colluvial matenial commonly consists of dark-gray to hight-
reddish-brown, silty sand, sandy silt, clayey silt, and silty clay that contains minor
amounts of boulders and cobbles The unit locally includes clast- and matrix-supported
boulders and cobbles, and coarse to fine gravel 1n a silty-clay matrix These matenals are
well graded to poorly graded and unstratified to poorly stratified Clasts are typically
subangular to subrounded, and their sedimentological composition reflects that of the
bedrock and surface deposits from which they were derived The thickness of the
colluvial deposits ranges from 3 to 15 feet

In the OLF area the unconsolidated colluvial deposits consist of sandy, clayey gravel
(derived from the adjacent Rocky Flats Alluvium) to sandy clay (Metcalf & Eddy 1995)
The colluvium 1s frequently mixed with fill matenal 1n the landfill Soil borings indicate
that the thickness of the colluvium ranges from 1 to 13 feet The colluvium 1s damp to
moist, although 1t can be wet near 1ts contact with the Laramie Formation (Metcalf &
Eddy 1995)

3.3.3 Valley-fill Alluvium

Valley-fill alluvium, located along the Woman Creek drainage, includes clrannel and
terrace depostts related to the modern stream These Recent alluvial deposits are
commonly grayish-brown, shightly cobbly, silty sand to sandy, clayey silt in the upper
part, and poorly sorted, clast supported, slightly cobbly, gravel 1n a light yellowish
brown, clayey, silty sand matrix in the lower part (Kaiser-Hill 1996) Clasts are mostly
subangular quartzite, with a minor amount of subrounded sandstone derived from older
Quaternary deposits The thickness of these deposits ranges from approximately 3 to 15
feet, with an average of about 10 feet

During geotechnical investigations at the OLF (Metcalf & Eddy 1995), valley fill
alluvium was encountered 1n three boreholes along the toe of the landfill The alluvium
consisted of medium dense to dense, sandy, silty, clayey gravel with cobbles The
alluvium ranged from 5 to 7 feet thick, and groundwater was encountered as shallow as
two feet below ground surface (bgs)
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3.3.4 Laramie Formation

Bedrock 1n the OLF area 1s Laramie Formation (Kaiser-Hill 1996) The Cretaceous-aged
Laramie Formation 1s approximately 600 feet to 800 feet thick It has been informally divided
into upper and lower members (Kaiser-Hill 1996) The upper Laramie Formation 1s generally
distinguished from the lower Laramie Formation where the upper Laramie Formation 1s
dominantly composed of fine-grained sedimentary rocks (primarily claystone with no thick
sandstone beds) The upper part of the upper Laramie Formation 1s approximately 300 feet to
500 feet thick, and consists primarily of olive-gray to yellowish orange claystone with large
ronstone nodules A few thin, discontinuous coal seams occur 1n the upper Laramie Formation
Lenticular beds of platey laminated or fnable, calcareous, fine-grained, light olive-gray
sandstone occur 1n the upper Laramie Formation, particularly 1n the upper portions of the
formation

In the OLF area, the Laramie Formation 1s a weak claystone formation that underhes the soil-
bearing slopes 1n the area of the OLF (Metcalf & Eddy 1995) It 1s severely weathered (soft,
plastic and moist) 1n 1ts near-surface aspect and underlies surficial matenals 1n over 50 percent of
borings Moderately weathered Laramie Formation underlies the severely weathered Laramie
Formation and 1s locally plastic, soft, damp, and fractured It was encountered underlying
surficial material 1n approximately 35 percent of the borings, indicating that the severely eroded
Laramie Formation was sometimes displaced through sliding or erosion Unweathered Laramie
1s the deepest component of the upper member and 1s similar to the moderately weathered
Laramie Formation, although somewhat drier (Metcalf & Eddy 1995)

3.3.5 Inferred Faulting

Several inferred faults had been 1dentified during site-wide geological investigations at RFETS
(EG&G 1995) The longest of these 1s a northeast-trending reverse fault that extends from
Woman Creek to Colorado Highway 128 across the western part of the Industnal Area The
fault plane 15 assumed to dip to the west A borehole drilled into this fault, or fault zone, 1n

" another portion of RFETS filled with water within a few hours of dnlling (EG&G 1995) The
Geological Charactenization Report (EG&G 1995, Figure 7-6) shows the fault trace going
through the west side of the Onginal Landfill

The geotechnical investigation of the OLF (Metcalf & Eddy 1995) considered the presence of the
fault Metcalf & Eddy (1995) identified the bedrock fault as trending southwest from the vicinity
of Building 371 through the OLF between borings 59794/71194 and 57194 The general
location of the fault 1s shown on Figure 3-2 The location 1dentified by Metcalf & Eddy (1995)
and 1n the Final OU 5 RFI/RI Report (Kaiser-Hill 1996) goes through the center of the landfill
This location 1s based on the Systematic Evaluation Program (Geomatrix 1995) An evaluation
of inferred faults in the vicinity concluded that this fault was not capable of generating future
earthquakes (Geomatrix 1995) The fault is not expected to disrupt the engineering features or
impact the structural integrity for the landfill
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3.4 Groundwater

The uppermost groundwater 1s the shallow, unconfined groundwater that occurs within the
Rocky Flats Alluvium, colluvial deposits, valley fill alluvium, and the weathered Laramie
Formation This water bearing zone 1s also referred to as the Uppermost Hydrostratigraphic Unit
(UHSU) (EG&G, 1995b) The UHSU 1s not an “aquifer” because 1t 1s not capable of yielding
significant and useable quantities of groundwater to wells or springs (EG&G, 1995b) Soil
borings 1n the Rocky Flats alluvium indicate that groundwater 1s perched on top of claystone at
the alluvium/bedrock contact The groundwater saturated thickness ranges from 3 to 8 feet
above the contact (Metcalf & Eddy 1995) The shallow groundwater on the east side of the
industnal area flows generally eastward toward Woman Creek

Groundwater 1n the Rocky Flats Alluvium generally flows eastward, except along the margins of
the pediment where groundwater flow 1s toward the drainages (Kaiser-Hill 1996) Groundwater
flow 1n the Woman Creek Drainage area 1s strongly affected by topographic relief, the thin,
relatively permeable surface deposits, and the topography of the underlying claystone bedrock
Groundwater elevations vary seasonally The highest groundwater levels occur in the late winter
and spring, and the lowest groundwater levels occur during the late summer and fall

Groundwater flow at the OLF 1s generally south toward Woman Creek Most groundwater 1n the
OLF area 1s perched on bedrock 1n the deeper portions of colluvium and fill (Metcalf & Eddy
1995) Areas of shallow groundwater in the landfill are indicated by areas of thick vegetation
and trees The source of this water 1s the saturated portions of the Rocky Flats Alluvium This
groundwater discharges onto the slope below the base of the alluvium, penetrating the colluvium
and fill, and erther draining further downslope along the top of the weathered claystone or
ponding in depressions on the claystone surface (Metcalf & Eddy 1995) Groundwater 1n the
alluvium along Woman Creek 1s very shallow (within 2 feet bgs) Although borings indicate that
most of the claystone bedrock 1s unsaturated, localized groundwater was encountered 1n some
borings probably associated with 1solated fractures that may be 1n hydrologic communication
with Woman Creek alluvium (Metcalf & Eddy 1995)
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Figure 3-2 Inferred Fault in Original Landfill Area
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3.5 Surface Water

The OLF 1s located within the Woman Creek drainage basin, which extends eastward from the
base of the foothills near the mouth of Coal Creek Canyon to Standley Lake (Figure 3-3) The
long-term average annual yield generated by this basin 1s 32 1 acre-feet, with average storms
producing surface flows of 4 to 7 cubic feet per second (cfs) During extreme precipitation
events (greater than the 15-year return occurrence based on precipitation), surface flows up to 40
cfs have been generated Although seasonal flows can be low, Woman Creek recetves
continuous flow from Antelope Springs Creek The reach of Woman Creek adjacent to the OLF
1s a gaining reach of stream (groundwater discharges to surface water), however, this inflow 1s
likely due to inflow from the south side of the valley and seepage from the old orchard area
(Kaiser-Hill 1996)

The Woman Creek drainage basin has an artificial water control structure, the South Interceptor
Ditch (SID), which intercepts runoff and routes 1t to Pond C-2 This runoff would normally flow
into Woman Creek or percolate into the underlying subsurface maternals of the basin The
Woman Creek diversion dam routes all Woman Creek flows less than the 100-year flood peak
around Pond C-2 (Kaiser-Hill 1996) With the completion of the Woman Creek Reservorr,
located just east of Indiana Street and operated by the city of Westminster, Woman Creek flows
are detained 1n cells of the reservoir until the water quality has been assured by monitoring of
RFETS discharges via Woman Creek Reservoir into the Walnut Creek Drainage below Great
Western Reservoir

In the past, most natural flows in Woman Creek were diverted to Mower Reservoir and did not
exit RFETS via Woman Creek Thus 1s no longer the case The Mower Ditch headgates were
upgraded, and water in Woman Creek leaves RFETS via Woman Creek (at GS01) and enters the
Woman Creek Reservoir In the past, Pond C-2 (located off-channel 1n the Woman Creek
drainage) was sampled and then pumped to the offsite Broomfield Diversion Ditch Currently,
RFETS discharges Pond C-2 directly into Woman Creek via pump (at GS31), the water then
flows to the Woman Creek Reservorr )

3.6 Ecological Setting

Even though the OLF 1s a highly disturbed industnal site, the area includes the Preble’s Meadow
Jumping Mouse (PMJM) protection area and wetland areas associated with surface water 1n the
area PMJIM 1s listed as threatened by the U S Fish and Wildlife Service (USFWS) This listing
provides special protection for the species upder the Endangered Species Act, and potential
remedial actions at the OLF must be evaluated for potential impacts to PMIM

PMIM have been 1dentified 1n all the major drainages of RFETS Rock Creek, Walnut Creek,
and Woman Creek, and the Smart Ditch drainages Native plant communities 1n these areas
provide a suitable habitat for this small mammal PMJM at RFETS are restricted to nparian
areas and pond margins, apparently requiring multi-strata vegetation with abundant herbaceous
cover PMIM populations at RFETS are found 1n association with the ripanan zone and seep
wetlands across RFETS The vegetation communities that provide PMJM habatat include the
Great Plains npanan woodland complex, tall upland shrubland, wetlands adjacent to these
communities, and some of the upland grasslands surrounding these areas Recent studies have
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produced a better understanding of population centers of the species, and studies over the past
several years have provided data to help estimate numbers of individuals within each population
unit (RFETS 2000)

PMIM have been captured along Woman Creek 1n the area of the OLF where a significant
amount of suitable habitat occurs The PMJIM were captured 1n riparian areas with weli-
developed shrub canopies and a relatively lush understory of grasses and forbs Thus 1s typical of
habitats occupied by the subspecies throughout its range (Kaiser-Hill 1996) The PMIM habitat
and buffer area (Figure 3-4) includes a portion of the OLF area below the SID The PMIM
habitat and buffer area continues east-west along Woman Creek

Jurisdiction wetlands in the OLF area are also shown on Figure 3-4 Within the OLF area, the
area directly surrounding the SID has been designated as jurisdictional wetlands South of the
landfill wetland areas are associated with springs and riparian fringe in the Woman Creek
drainage The SID wetlands were created when the ditch was bult, and may be considered
1solated wetlands The SID wetland is a narrow, linear system, dominated by cattails and coyote
willow, and as such, have lower functional integrity than natural wetlands associated with
Woman Creek

Figure 3-3 Surface Water Features
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Figure 3-4 Wetlands and PMJM Areas Near the Original Landfill
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40 NATURE AND EXTENT OF CONTAMINATION

The contamnation source is the waste disposed at the IHSS Group SW-2 Onginal Landfill
(OLF), as previously described i section 2 0  This section describes the environmental media
investigation, charactenization activities, and resulting data for the OLF Thus section evaluates
the nature and extent of contamination in surface soil, subsurface soil, groundwater, and surface
water to be addressed by the proposed accelerated action, the presumptive remedy of source
containment and “hot spot” removal In addition, the results of a Baseline Risk Assessment for
the OLF are summanzed and soil and water contaminant levels are evaluated 1n relation to the
RFETS Action Levels and Standards Framework for Surface Water, Ground Water and Soils,
RFCA Attachment 5 (ALF)

4.1 Site Characterization Data

The data used to characterize the nature and extent of contamination 1n and around the OLF was
collected primanly in the early 1990s and 1s documented 1n the Operable Unit 5 (OU 5) Phase 1
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Remedial Investigation/RCRA Facility Investigation Report (OU-5 Phase 1 RI/RFI) (Kaiser-Hill
1996) The OLF coincides with OU-5 Phase 1 RFI/RI Area of Concern 1

Additional sampling of groundwater and surface water at or in the proximity of the OLF has
occurred since that time This sampling and analysis 1s planned and documented 1n accordance
with the RFCA Integrated Monitoring Plan (IMP) (DOE et al 1997) The RFCA Parties
evaluate the IMP annually for adequacy and changes based on previous momtornng results,
changed conditions, planned activities and public input are made with the approval of CDPHE
and EPA

The scope of the OU 5 Phase 1 RI/RF]I 1s presented 1n the OU 5 Phase 1 RFI/RI Work Plan (OU
S Work Plan) (EG&G 1992b) The OU 5 Work Plan includes the rationale for the number and
location of samples and was reviewed and subsequently approved by EPA and CDPHE, and
1ssued on February 28, 1992 (EPA 1992a, 1992b, CDPHE 1992) Development of the OU 5
Work Plan inclyded a Data Quality Objective process to describe the quantity and quality of data
required Data needs were 1dentified to characterize the physical and hydrogeological setting, to
assess the presence of contamination at each site, to characterize the nature and extent of
contamination, and to support the evaluation of remedial alternatives based on effectiveness,
implementability and cost The type, number and location of samples were based on meeting
these needs

Sampling locations were selected based on earlier investigations and reviews of historical
records, which included earlier groundwater and surface water analytical data, acnal
photographs, site records, magnetometer survey, and radiation surveys All sampling and
analysis activities were conducted 1n accordance with the Quality Assurance requirements of the
OU S Work Plan Data gaps were 1dentified based upon the results of the 1nitial sampling and
additional sampling and geotechnical investigation work was performed to fill these gaps

The sampling program resulted in the following data relevant to the OLF

.

e Surface Soil 7,568 validated analyses from 70 surface locations
e Borehole samples to bedrock 24,964 validated analyses from 175 soil samples
e Groundwater 31,171 validated analyses from 213 samples from 50 wells

e Surface Water 25,384 validated analyses from 15 locations.

Investigations also included geotechnical evaluations, groundwater investigations,
hydrogeological testing, storm sewer sampling, and air momtoring Other 1nvestigations
conducted 1n the same timeframe included the following

o Field Instrument Detection Low Energy Radiation and High Punity Germanium gamma
radiation surveys to detect and 1dentify near surface areas of contamination from
radioactive matenals

e Magnetometer survey to locate ferrous matenials and anomalies
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e Electromagnetic survey to delineate dump boundaries, saturated matenals, and
anomalies

e Cone penetrometer tests to gather geotechnical information on the waste fill, alluvium
and bedrock

e Soil gas survey for volatile organic compounds and combustible gasses to locate possible
sources of these constituents

4.2 Data Compilation and Evaluation

The OU 5 Phase 1 RFI/RI Report fully compiles, discusses and evaluates the results of the QU 5
RFI/RI sampling activities To stmphfy and focus the evaluation of the source containment
presumptive remedy, the analytical data relevant to the OLF were extracted from the RFETS Soil
Water Database (SWD)

These data include the OU 5 RFI/RI data as well as the groundwater and surface water data that
have been collected since the RFI/RI In extracting the data from SWD, all data rejected during
data validation were eliminated Also, data with unusual concentration units were eliminated
rather than use professional judgment to determine 1f the units are correct or should be changed
Examples include radionuclides reported in parts per billion (ppb) rather than picocuries per liter
(pCv/L), and metal concentrations 1n water reported 1n milligrams per liter (mg/1) rather than
micrograms per liter (ug/L) The data with unusual units typically represents less than 5% of all
the data for the given analytical suite and medium

Analytical data for so1l, groundwater and surface water have been compared to RFETS
background levels and to the action levels and standards (ALs) in ALF The comparison to
background levels 1s used t¢ determine 1f analyte concentrations in each environmental medium
are representative of contamination The comparison to RFCA ALs 1s made so that the
evaluation triggered by contaminant concentrations above RFCA ALs can be demonstrated and
discussed 11 relation to the proposed accelerated action

Background levels for metals and radionuclides 1n subsurface soil, groundwater (total
concentrations for the Upper Hydrostratigraphic Unit), and surface water (total concentrations
for streams) are from the Background Geochemical Characterization Report (DOE 1993)
Background values for surface soils are from the Geochemical Characterization of Background
Surface Soils Background Soils Characterization Program (DOE 1995) Because of difficulties
1n determining the appropriate background concentration for organic compounds, any detection
of an orgamic compound 1s considered an above background observation

The data relevant to the OLF have been summarnzed 1n tables presented 1n this sechion Summary
tables are presented for surface soil (surface so1l samples and borehole samples where the surface
1s the starting depth for the interval), subsurface soil (borehole samples where the starting depth
for the 1interval 1s below the surface), groundwater, upgradient Woman Creek surface water
(stations SW039, SW040, SW041, and SW506), downgradient Woman Creek surface water
(stations SW032, SW033, SW034, SW10295, SW50193, and SW50293), and South Interceptor
Ditch surface water (stations SW036, SW038, SW129, and SW500) These summary tables
show analytes that were detected above background 1n order to limit the summary tables to
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analytes that are potentially contaminants The full suites of analyses performed on the samples
are identified 1n the table notes In these tables, the following decision rules were applied to the
calculation of summary statistics

1. Data rejected during validation were eliminated from the data set before computing statistics
The mimmimum value represents the lowest value observed for the analyte regardless of
whether 1t was detected or not detected (non-detected results have an attached U qualifier
which signifies that the analyte was not detected at the concentration reported)

3 The maximum value 1s the highest detected value reported

4 The average was computed using replacement values for the data that were non-detects (U-
qualified data) The replacement value 1s one-half the value reported with the attached U
qualification)

Surface so1l, subsurface soil, groundwater and surface water sample locations are shown on
Figure 4-1

4.3 Surface Soil

As shown 1n Table 4-1, there are many metals, radionuchides, and organic compounds that have
been detected above background levels in surface soil, however, only uramum and few
polynuclear aromatic hydrocarbons (PAHs) are present 1n surface soil above the RFCA ALs
Metals and other radionuclides were infrequently detected above background, and with the
exception of PAHs, organic compounds were rarely detected

Uranium contamination 1s present in surface soil above the ALs in four samples As shown n
Figure 4-2, one sample location 1s on the northwestern boundary of the OLF This area was
itially identified by gamma radiation surveys, which indicated 1t 1s a small, localized area of
contamination The uranium contamination at this location coincides with the action discussed
in section 2 5 for debmns that became exposed to the surface in April 1990, which was surveyed
and determined to be contaminated with depleted uranium It was further investigated 1n
accordance with the OU-5 Phase 1 RFI/RI Work Plan

The other three samples containing uranmium contamination that are above the ALs are present in
the center of the landfill Elevated gamma radiation in the area of these three samples was
intially 1dentified by the 1990 gamma radiation survey and was further investigated 1n
accordance with the OU 5 Phase 1 RFI/RI Work Plan The OU 5 Phase 1 RFI/RI Work Plan
gamma survey 1dentified nine areas of elevated radiation roughly bounded by the surface soil
locations with the above AL urantum concentrations (surface so1l location SS15693 located just
to the north also has elevated uranium 1sotope concentrations, but they are not above the ALs)
The uranium contamination at this location could be a remnant of the depleted uranium cleanup
operation that occurred in response to the dumping of 60 kg of burning depleted uranium
discussed 1n section 2 2 However, it also coincides with the area where debris materials were
removed 1n May, 1993 during the conduct of the OU 5 Phase 1 RFI/RI Work Plan radiation
surveys discussed 1n section 2 5.

Examination of the uranium isotope concentrations shown on Figure 4-2 indicates that the four
sample locations with uranium 1sotope concentrations above ALs have a U-238/U-234 ratio of
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approximately 10, which 1s indicative of depleted urantum The other above background
concentrations of uranium in the area indicate a U-238/U-234 ratio of approximately 1, which is
indicative of natural uranium, and accordingly, are not likely to represent contamination even
though the concentrations are above background

An action determination 1n accordance with ALF, section 5 3 has been made for the soils
associated with the four samples of uranium concentrations above the AL These “hot spots™
will be removed 1n accordance with the Environmental Restoration RFCA Standard Operating
Protocol for Routine So1l Remediation under this IM/IRA

With respect to the PAHs, as shown on Figure 4-3, these compounds are ubiquitous 1n surface
soil at the OLF However, two sample locations have PAH concentrations that exceed the ALs,
and only one of these locations shows an exceedance with a wide margin above the AL (benzo(a)
pyrene at SS10593) However, 1t 1s noted that the average concentrations of the PAHs are all
below the AL (Table 4-1) Because the PAHs are largely confined to the surface (see Section

4 4), 1t 1s likely they are present 1n the soil because of PAH contaminated runoff from paved
areas 1n the Industrial Area It is also possible they are associated with the dumping of street
sweeping matenals on the surface of the OLF discussed in section 2 2

An action determination 1n accordance with ALF, section 4 2 has been made for the soils
associated with the two samples with PAH concentrations above the AL These locations are
fairly close to the depleted uranium soil sample locations that will be removed as “hot spots™,
and 1t 1s assumed that these areas can be addressed at the same time Environmental Restoration
RFCA Standard Operating Protocol for Routine Soil Remediation will be used to remove these
“hot spots” under this IM/IRA

4.4 Subsurface Soil

Like surface soil, there are many metals and radionuclides that have been detected above
background levels 1n subsurface soil, however, unlike surface soil, PAHs were the only orgamcs-
detected, and uranium 1sotope concentrations were not detected above the ALs (Table 4-2) The
PAHs are present 1n the subsurface soil above the RFCA ALs In subsurface soil, metals,
radionuclides, and the PAHs infrequently exceed background levels Although the PAHs are
present at 1solated locations above the ALs (Figure 4-4), the average PAH concentrations 1n
subsurface soil are below the ALs (Table 3-2) The much higher frequency of PAH detections in
surface soil 1s indicative that the PAH source component is from the soil cover, or 1s external and
has contaminated the soil cover It 1s possible that disposed wastes included asphalt and street
sweepings and that there 1s a PAH source component 1n the subsurface waste An action
determination 1n accordance with ALF, section 4 2 has been made for the PAH contaminated
soils and the proposed accelerated action of source containment shall be conducted 1n accordance
with this IM/IRA  The use of the Soil Risk Screen pursuant to ALF section 4 2 A for the action
determination is discussed 1n section 5 0 of this IM/IRA

4.5 Groundwater

As shown 1n Table 4-3, metals and radionuclides have been detected in groundwater at levels
above background, and several organic compounds have also been detected The sample results
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for many of these analytes exceed their respective Tier II ALs. However, the frequency of
exceeding background or the Tier II ALs was generally very low, with uranium-238 having the
highest frequency of exceeding the Tier II AL (two samples exceeded Tier I)

For the nonradioactive inorganics, antimony and selenium average concentrations are greater
than their Tier Il ALs However, the antimony Tier II AL is lower than 1ts background
concentration and the frequency of samples above the Tier Il AL 1s very low The selentum
average concentration 1s greater than its Tier II AL and the Tier II AL 1s greater than the
selemum background concentration

With the exception of manganese and selentum, the concentrations of metals in the groundwater
rarely exceeded the Tier II AL Although manganese has the highest frequency of exceeding
background and the Tier Il AL, the average concentration was below the Tier II AL

There 1s no surface water AL for manganese, and therefore, manganese contaminated
groundwater does not present a surface water quality concern With respect to selenium, the
average concentration 1n groundwater samples (60 8 ug/L) exceeded the Tier II AL (50 ug/L)
[and the surface water AL of 4 6 ug/L.] A closer examination of selemum concentrations in
groundwater samples shows there are only three locations where the maximum concentration of
selemum exceeded the Tier II AL (Figure 4-5) The maximum concentration of selentum of 59 5
ug/L at well 59793 1s the only selemium datum for this well, and the well 1s not routinely sampled
pursuant to the IMP

Well 7086, just to the southwest of well 59793, 1s an IMP Plume Extent momitoring well The
maximum concentration of 257 ug/L appears to be an outhier because the balance of the selenium
data for this well indicates very low concentrations of this metal, all of which were below the
Tier IT AL (Figure 4-6) The other location where the maximum selemum concentration
exceeded the AL 1s well 10994, also an IMP Plume Extent monitoring well, located east of the
OLF (Figure 4-5) As shown in Figure 4-7, concentrations were relatively high, averaging 500-
600ug/L, well above the Tier II AL and background This'well 1s sidegradient to the OLF, and
the selentum concentrations are similar to those found 1n momtoring wells 10992 and COLWEL
891 located at the 881 hillside (DOE 2003) Therefore, the OLF does not appear to be the source
for the selenium observed at this location Furthermore, selentum does not appear to be a water
quality concern at downgradient stations along Woman Creek (see Section 4 6), which would be
the closest potentially impacted surface water relative to the location of well 10994

Of the radionuclides, only uranium appears to be of any concern 1n groundwater Plutonium and
americium were infrequently detected above the Tier II Als and the average concentrations are
below the Tier II Als and surface water Als The average radium-226 concentration of 1 2 pCv/L
was well below the Tier II AL of 20 pCi/L, and the average strontium-90 concentrations of 0 47
pCv/L was below the Tier II AL of 0 852 (and the maximum concentration of 5 55 pCv/L was
below the surface water AL of 8 pCv/L). With respect to uranium, exceedances of the Tier I
ALs for uranium-238 and uranium-233,234 were relatively frequent, however, exceedances of
the background levels were rare This 1s a result of the Tier II ALs being an order of magnitude
lower than the background levels Review of Figure 4-8 shows there are only three wells where
the maximum concentrations of the 1sotopes exceeded background, two of which had a
concentration that also exceeded the Tier I AL, but only by a small margin
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To further evaluate whether the uranium in groundwater is naturally occurring, the total urantum
concentrations and the U-238/U-234 ratios for the three wells where concentrations have
exceeded background were plotted (Figure 4-9) As can be seen by this figure, there 1s no clear
trend of an increasing U-238/U-234 ratio with increasing concentration, which would otherwise
indicate contamination with depleted uranium (depleted uranium has a U-238/U-234 ratio of
approximately 10, whereas natural uranmium has a ratio of approximately 1) Although the U-
238/U-234 ratio increases with concentration mn well 61093 (maximum ratio of approximately 4),
this trend 1s not apparent for well 59993 where the ratio 1s approximately 1 regardless of the
concentration Furthermore, the well with the highest uranium concentration, well 58693, also
had a U-238/U-234 ratio of 1 indicating the uramum 1s natural

Because well 61093 1s located within the bounds of the depleted uranium “hot spot” in surface
so1l, and the highest U-238/U-234 rat10 1s reported for this well, the possibility of low level
contamination of groundwater with depleted uranium cannot be ruled out A sample from well
61093 was collected and analyzed for uranium-235, uranjum-236, and uranium-238 using
Inductively Coupled Plasma/Mass Spectrometry (ICP/MS) as part of a joint COPHE/RFETS
program to determine where uranium 1s naturally occurring on Site (CDPHE 1999) The results
for the well 61093 sample indicate a U235/U238 ratio of 0 002427, which 1s indicative of the
presence of depleted uranium (natural uranium has a U235/U238 ratio of 0 0072) The sample
also contained uranium-236, which is not a naturally occurring isotope These resulits also
suggest that there 1s a depleted uranium source for the contamination However, even if there 1s a
depleted uramum source contributing to the uranium concentration observed in the groundwater,
the impact 1s small because the concentrations are not significantly different from background
concentrations

An action determination 1n accordance with ALF, section 3 3 has been made for the uranium
ground water contamination There is no indication that groundwater 1s causing surface water
standards in Woman Creek to be exceeded by the contents of the OLF despite no groundwater
controls after the waste disposal operations ceased Possible impacts to the SID are discussed 1n

‘Section 4 6 3 Momutoring 1n accordance with the IMP will continue to evaluate contammant

concentration changes or trends

Table 4-3 also indicates that organic compounds, are occasionally detected 1n groundwater 1n or
near the OLF The most frequently detected compound, albeit at a low frequency, 1s
trichloroethene (TCE) Figure 4-10 shows the maximum concentrations of TCE 1n wells at or
near the OLF Review of this figure indicates that TCE has been detected 1n groundwater
throughout this azea In several locations, the maximum concentrations exceeded the Tier IT AL,
however, the concentrations overall are generally very low (< 10 ug/Ll) The exceptions to this
rule are the maximum concentrations of TCE 1n wells 60993 and 61093, located 1n the middle of
the OLF TCE concentrations for these wells, and the other wells where TCE was detected, were
plotted against time to further evaluate the nature of TCE contamination As can be seen from
Figure 4-11, most wells consistently have very low (<10 ug/L) TCE concentrations Although
well 61093 had a maximum TCE concentration of 140 ug/L, the concentration continually
dropped off 1n the subsequent two samplings of this well, with only 13 ug/L of TCE reported in
the last sample collected from this well There 1s only one datum for well 60993 (85 ug/L), and
therefore, a conclusion cannot be drawn regarding the nature of the TCE contamination at this
well Nevertheless, 1n aggregate, the TCE data indicate that the OLF 1s not a significant source
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for TCE contamination of groundwater Additionally, a groundwater contaminate plume has
been identified from the Industrial Area that may exhibit TCE contamination at the OLF. This
IA area of contamination 1s being evaluated 1n the Site-wide Groundwater IM/IRA

An action determination 1n accordance with ALF, section 3 3 has been made for the TCE ground
water contamination There 1s no indication that groundwater or an increasing plume 1is causing
surface water standards to be exceeded by the contents of the OLF, despite no groundwater
controls after the waste disposal operations ceased Momnitoring 1n accordance with the IMP will
evaluate contaminant concentration changes or trends

In summary, groundwater does not require remediation based on exceedances of ALs Well
10994 with high selenium concentrations 1s located east of the OLF, and therefore the OLF 1s not
the apparent source for the contamination Furthermore, the selenium concentrations are below
the Tier I AL Although uranium was frequently detected above the Tier II ALs and occasionally
above the Tier [ AL (uranium-238), concentrations are near background levels even if there 1s
some contribution from a depleted uramum source within the OLF TCE contamination 1s fairly
widespread but at trace levels and there does not appear to be an increasing plume emanating
from the highest observed concentrations Thus, the OLF 1s also not a sigmificant source for this
contamination

4.6 Surface Water

Surface water quality data has been evaluated through comparison to RFETS background levels
and surface water ALs, but also through comparison to upstream conditions The latter analysis
was performed because of the potential for surface water contamination from other upstream
sources

4.6.1 Upstream Woman Creek Surface Water Quality

As shown 1n Table 4-4, there are several metals, radionuchdes, and organic compounds that have
been detected above background levels 1n upstream surface water within Woman Creek Many
of these analytes also exceeded the RFCA surface water ALs Although this data may indicate
upstream surface water contamination, the exceedances of background and the ALs were
generally very infrequent indicating the water quality routinely meets standards

4.6.2 Downstream Woman Creek Surface Water Quality

As shown 1n Table 4-5, like upstream surface water quality, there are several metals,
radionuchdes, and organic compounds that have been detected above background levels 1n
downstream surface water within Woman Creek Many of these analytes also exceeded the
RFCA surface water ALs Like upstream surface water quality, the exceedances of background
and the ALs are generally very infrequent indicating the water quality routinely meets standards

Because selentum was not a metal present 1n upstream Woman Creek surface water, and was at
high concentrations 1n groundwater east of the OLF, the downstream Woman Creek surface
water data was reviewed for this analyte Figure 4-12 shows concentrations of selenium at
downstream surface water stations over time The figure indicates that selemum exceeded the
surface water AL only at stations SW032 and SW033, however, the selenium exceedances were
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infrequent These stations are closest to well 10994 where groundwater contains high
concentrations of selenium Because the selenium exceedances above the AL in downstream
Woman Creek surface water are infrequent, and the source of the selemium 1s not the OLF. An
action for selemium 1s not addressed in this IM/IRA Relative to upstream Woman Creek surface
water, there are somewhat higher frequencies of background and AL exceedances for plutonium,
americium, and the uranium 1sotopes Plutonium and americium have not been 1dentified as
analytes of concern 1n so1l or groundwater at the OLF The frequency of above background
levels 1n downstream Woman Creek surface water may be due to the surface water stations being
located further east, closer to the 903 Pad, the major source of wide-spread plutonium and
americium 1n surface soils at RFETS With respect to uranium, because there are no 1sotope-
specific uranium surface water ALs, Table 4-5 does not indicate AL exceedances for the
1sotopes However, there 1s a total uranium surface water AL, which 1s 11 pCvL for Woman
Creek Because the maximum concentrations of the uraniun-233,234 and uramum-238 1sotopes
are less than 73% of the AL, and the average concentrations of these 1sotopes were less than 1
pCVL, 1t 1s concluded that an action for uranium 1in downstream Woman Creek surface water 1s
not required

4.6.3 South Interceptor Ditch Surface Water Quality

As shown 1n Table 4-6, similar to upstream and downstream surface water quality in Woman
Creek, there are several metals, radionuclides, and organic compounds that have been detected
above background levels in the South Interceptor Ditch (SID) surface water Many of these
analytes also exceeded the RFCA surface water ALs Like Woman Creek surface water quality,
the exceedances of background and the ALs are generally very infrequent Notable exceptions
include bartum, and the uranium 1sotopes

As shown 1n Table 4-3, barium 1s present above background 1n groundwater but rarelv has it
exceeded the Tier II groundwater ALs Groundwater infiltration to the SID 1s a plausible
explanation for the above background bartum concentrations 1n SID surface water However, like
groundwater, exceedances of the surface water AL are rare (only one-reported exceedance [see
Table 4-6])

Two exceedances of the AL for tritium have been reported, one 1n 1988 (2990 pCv/L at SW036)
and one 1n 1992 (700 pCvL at SW038) The average concentration for trittum 1s below the AL
and the surface water background Tritium has a short half-life (12 4 years) compared to
uranium and 1s not reported above background or the Tier II AL for ground water at the OLF
Thus, the OLF does not appear to be a source of tntium contamination. .

Unlike Woman Creek surface water, there 1s a relatively high frequency of exceedances above
background for the uranium 1sotopes Because there are no 1sotope-specific uranium surface
water ALs, Table 4-6 (like Table 4-5) does not indicate AL exceedances for the 1sotopes
However, unlike downstream Woman Creek surface water, the maximum concentrations of
uranium 233,234 and uranium-238 exceed the surface water AL of 11 pCVL of total uramum A
review of the surface water uranium data shows that only SW036 has total uranium
concentrations that exceed the surface AL The other stations on the SID have low
concentrations of total uranium (< 5 pC1) As shown 1n Figure 4-13, total uranium
concentrations average about 20 pCv/L at SW036, and are rarely below the surface water AL
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Because uranium concentrations in groundwater are at levels much higher than the surface water
AL, discharge of groundwater to SID surface water (interflow) could be a contributing source of
the high concentrations of uranium at SW036 and the exceedances of the surface water AL

Such interflow 1s observed at this station because there continues to be flow at the station long
after precipitation events, and in the absence of any runoff. However, runoff from known
surface so1l contamination, described 1n section 4 3, could also be a contributing source Also
shown on Figure 4-13 are the U-238/U-234 ratios, which are typically about 3 This indicates
there may be a depleted uranium component to the uranium observed 1n surface water at this
station As discussed 1n Section 4 5, there 1s some possibility of a depleted uranium release to
groundwater However, 1t should be noted that uranium concentrations are largely at background
levels 1n groundwater, and therefore, most of the uranium observed 1n surface water at SW036
could be naturally occurring

4.6.4 Surface Water Quality Conclusions

Based on the above observations, remediation of the OLF to protect surface water quality
appears to be limited to the possible depleted uranium in the SID at SW-036 Pursuant to ALF,
section 5 3 E, additional so1l may need to be remediated or managed to protect surface water
quality 1n accordance with ALF section 2 0 Surface water ALs for uranium are not exceeded at
the Woman Creek Points of Evaluation or Points of Compliance Uranmium hot spots will be
removed and the source containment action will adequately cover any remaiming surface soils

4.7 Risk Assessments

As part of the OU S Phase I RFI/RI work a baseline human health nsk assessment was conducted
for Area of Concern 1, which 1s 1dentical to the OLF area (Kaiser-Hill 1996) Although risk and
health effect calculations were made for several receptors and exposure pathways, those most
relevant to the future anticipated land used for RFETS were the open space user and the
ecological researcher The total estimated risk for the open space user was calculated as 6E-6
and for the ecological researcher as 1E-6  *

An ecological nisk assessment was conducted for several RFETS areas, including the Woman
Creek Watershed, which 1s also contained in the OU 5 Phase I RFI/RI Report (Kaiser-Hill 1996)
The methodology was developed to support risk management decisions for individual Operable
Units The approach used for the assessment 1s consistent with a screening-level risk assessment
appropriate for sites where ecological effects have not been observed, but contaminant levels
have been measured and can be compared with concentrations considered protective of
ecological receptors

Relevant to the OLF source area, the evaluated Receptor Groups and related Ecological
Contaminants of Concern were as follows

e Aquatic Life — Metals and organics in sediments,
e Aquatic feeding birds — Mercury 1n fish tissue and antimony 1n sediments,

e Small mammals- Urantum 233/234 and 238 in soils,
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e Vegetation — Metals in soils and sediments

In summary, the assessment concluded

e PAHs were the primary nisk to aquatic life, but no toxicity was detected 1n sediment toxicity
tests with Hyalella azteca,

¢ Risks from mercury to aquatic feeding birds were sigmificant only 1f birds obtained all their

food from pond C-1,

e Rusks from antimony to aquatic feeding birds assumed 100% site use, but the streams support
a small fish population and risks were not significant i1f adjusted for realistic site use factors,

¢ Radionuchides do not present a significant risk to terrestnal receptors,

e Risk to vegetation commumties 1s mimmal because of small source areas and growth of
vegetation 1n contaminated sediment 1n littoral zones appears normal

Based on the nisk assessment information, baseline risks appear to be well within CERCLA

threshold critenna  The presumptive remedy of source containment 1s expected to maintain or

lower the baseline risks

Table 4-1
Surface Soil Contamination Summary
Analyte “Total sumber| Number of | Number of | Minimum | Maximum | StDev. of Average AL [ BG
of samples samples samples Conc. Conc. Conc. Conc.
exceeding BG'| exceeding
. butless than | the AL
the AL 5
e T Y - e o e
Aluminym 55 2 0 4560 20000 3556 10280 228000 | 16902
T [Barium 55 6 0 476 177 310 107 26400 | 14126
Berylilum 55 9 0 0145 17 033 034 921 0965
Cadminm 48 2 0 0215 a1 069 031 962 1612
Chromium 55 5 0 37 242 386 1208 263 1699
| Cobalt 53 1 0 26 136 149 419 1550 1091
Copper 55 9 0 27 184 3421 2883 40900 | 1806
| iron 55 4 0 3360 22000 3003 13718 307000 | 18037
7T — 33 T 0 58 129 213 2276 T000 | 3462
[Manganese 55 4 0 107 829 1094 252 3430 | 36508
Mercary 55 12 0 003 038 0091 0097 23200 | 01
Nickel 54 21 0 33 263 458 1338 20400 | 1491
Strontium 55 1 0 59 528 715 1441 613000 | 4894
Zine 55 10 0 18 199 347 37 81 307000 | 7376
[Radionuclides (pCig) R B G R
Americlum-241 €7 13 0 0003 00363 0021 0014 76 00227
Platonium-239/240 69 16 0 0065 03378 | 0060 0048 50 0066
i Uraniam-234 70 10 ] 0218 2800 335 4670 300 2253
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Table 4-1
Surface So1l Contamination Summary
Analyte Total number | Number of | Number of | Mimmum | Maximum | StDev of Average AL | BG |
of samples samples samples Conc Conc Conc Conc
exceeding BG'| exceeding
but less than the AL
the AL
Uramum-235+D 70 5 4 0 670 8012 1090 8 00939
‘ Uranium-238+D 70 12 4 02827 38000 4543 599 35t 2
\ Organics (ug/kg)
2-VMethyInaphthalene S0 4 0 100 12000 1656 AN 20400000
4,4-DDD 52 1 0 B 16 74 16 49 143000
| 1,4'-DDT 82 i 0 S 46 74 16 48 100000
Acenaphthene N3 17 0 26 43000 ~867 116l 40800000
Aldrin 52 4 0 27 67 10 4> 10 82 1620
Anthracene 33 19 0 69 30000 4089 921 2 04E+08
Aroclor-1254 52 12 0 53 3900 688 432 12400
[Benzo{a)anthracene 30 28 1 64 40000 5632 1291 34900
Benzo(a)pyrene 52 23 2 95 43000 5928 1310 3490
[Benzo(b)luoranthene 53 24 1 7 48000 6566 1499 34500
rﬁenzo(k)ﬂuoranthcne s1 16 0 39 16000 2205 706 349000
Benzoic Aad 19 0 [ 1250 383 613 1E+09
bis(2-Ethylhexyl)phthalate 51 0 475 480 1317 275 1970000
Butylbenzyiphthalate 51 1 0 17~ 480 100 8 316 1 47E+08
Chrysene 32 28 0 60 37000 14 1209 3490000
Dibenz(a,h)anthracene 40 5 1 12 7000 1077 455 3490
Dibenzofuran 51 8 0 19 20000 2762 704 2950000
Dieldrin 52 4 0 R S3 918 1812 1720
Di-n-butyIphthalate 51 8 0 40 480 125 279 73700000
1-n-octylphthalate 51 1 0 83 4180 105 310 14700000
Endosulfan sulfate 32 1 0 Y 16 741 16 55 4420000 ‘.
Endrin 32 3 0 54 200 3134 2437 221000
‘ Fluoranthene 33 40 0 68 73000 10063 2232 27200000
Fluorene 23 13 0 39 32000 4362 921 40800000
Heptachlor epoude 32 1 0 27 23 401 8 3% 3030
Indeno(1.2,3-cd)pyrene 39 16 0 18 28000 4449 1088 34900
VMethoxychlor 32 I 0 27 40 62 87 8907 5110000
Naphthalene 53 7 0 39 26000 3541 859 3090000
Note Anals tes shown are those that were detected at least once aboye bachground levels and have a Wildlife Refuge Worker Action Level Surfag
sotl samples were analsyzed for Target Analvte List (TAL) metals gross alpha and beta. uranium-233 234 uranium-23> uranium-238 amencium-24
plutonium-239 240 and Target Compound List Volatle Orgame Compounds Semi Volaule Orgamc Compounds and Pesticides/PCB
BG - Background
AL - Action Level
StDev - Standard Deviation
! Organic detections estimated or otherwise are considered to be abos ¢ background concentrations
Above AL
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Table 4-2

Subsurface Soil Contamination Summary

T oyt T —— —
*Nﬁﬁb&&f% Nuiiber of] Minimust | Miximum| StDev, of | Average[: GBGy. | vAL <~
‘ ﬂu “*(ﬁo-e. <Conc, | .cCome.""|< Cone. igﬁ?@;ﬁf’* g
exéeelling | * R PR r“’*:;%wi@ Rl e E M
e AL iy oo, AAHE R B
\i X
0
1 0
Cadmium 160 1 0 012 23 026 035 17 962
Chromium 161 5 0 38 165 2119 1717 68 27 268
Copper 161 12 0 2 6920 547 68 31 3821 40900
Iron 160 1 0 4410 49500 5891 1492 | 41046521 307000
Lead 104 2 0 27 132 1538 1496 2497 1000
Manganese 161 4 0 407 1540 217 256 901 62 3480
Molybdenum 163 i 0 026 190 1510 348 2561 5110
Nickel 161 7 0 225 118 1749 1790 62.21 20400
Sitver 150 1 0 0215 36 343 123 2454 5110
F- A 161 11 0 59 673 8851 69 68 1391 307000
‘:%
Americium-241 145 16 0 -00119 046 0050 0017 002 76
Plutonitin-239/240 159 24 0 -0 003 32 027 0044 002 50
Uranium-234 150 4 0 0275 15 129 115 264 300
Uranium-235+D 150 12 0 -0 0031 23 019 0075 012 8
Uranium-238+D 0 6 060 103 149 351
el io o T zw
Beunzo(a)anthracene o fe -1 P % 1049581 % %
| 5 o : [ N o
Benzo(a)pyrenl %, S %{ ,z . 810, 3
Benzo(b){luoranthene }W: e T i
2y e l‘)(g % 5
Note Analytes shown are those that were dctectzd at least once above backgmund levels and have a

BG - Background
AL - Action Level

StDev - Standard Deviation
' Organic detections, estimated or otherwise, are considered to be above bachground concentrations

Above AL

Wildhife Refuge Worker Action Level Subsurface soil samples were analyzed for Target Analyte List
(TAL) metals, gross alpha and beta, uranium-233,234, uranium-235, uramum-238, amenicium-241,
plutonium-239,240, and Target Compound List Volatile Organic Compounds, Semi-Volatile Organic
Compounds, and Pesticides/PCBs
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Working Draft IM/IRA Decision Document, IHSS Group SW-2, Original Landfill

5.0 REMEDIAL ACTION OBJECTIVES

Based upon an evaluation of the OLF operation and the waste types and the nisks posed
by exposure pathways from the OLF, an accelerated action consistent with the municipal
and military landfill presumptive remedy of source containment after hot spot removal 1s
appropnate for the OLF The streamlining features for evaluating the contamination
source and the baseline risks posed to human and ecological health afforded by the
landfill presumptive remedy directives have been meet by the conduct of the OU-5 Phase
I RFI/RI (Kaiser-Hill 1996) However, the information obtained by the investigation
process and subsequent monitoring substantiates the application of specific source
containment components necessary to address the OLF exposure pathways

The guidance 1n the Application of the CERCA Municipal Landfill Presumptive Remedy
to Military Landfills, OSWER Directive No 9355 0-67FS, December 1996, was used to
evaluate the charactenstics of the OLF 1n relation to those that affect application of the
source containment remedy The following charactenistics are consistent with the
relevant guidance for the presumptive remedy

e Risks are low level, except for uramum surface hot spots,
o Treatment of waste 1s impractical due to the volume and heterogeneity of waste,

e Waste types include household, commercial (e g , construction debris), non-
hazardous sludge, and industrial solid wastes (e g , process wastes, volatile organic
compounds, paints), and

e Small amounts of wastes with hazardous constituents were disposed (and the amounts
appear small as compared to municipal waste)

The guidance notes'that some mulitary facilities (e g , weapons fabrication and testing)
havea high level of industnal activity compared to overall site activities such that there
may be a higher proportion and wider distribution of industrial wastes than for less
industrialized faciliies The guidance also notes that some wastes specific to military
landfills (e g , low-level radioactive wastes) so long as they are not predominant, can be
considered low-hazard and no more hazardous that some waste found 1n municipal
landfills Other military wastes such as munitions, chemical warfare agents and
chemicals are high hazard wastes and require special consideration These types of
wastes were not disposed 1n the OLF

As described 1n OU-5 Phase I RFI/RI Report and sections 2 0 and 4 0 of this IM/IRA, the
types of wastes, levels of contamination and risks posed by the OLF are similar to those
deemed appropriate to implement a presumptive source containment remedy It 1s also
important to note that the OLF has been closed for approximately 35 years with an
inadequate so1l cap and very little maintenance or controls applied, and the levels and
extent of contamination 1n environmental media are quite low
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Working Draft IM/IRA Decision Document, IHSS Group SW-2, Onginal Landfill

Some surface and subsurface soil sample show contamination above specific Soil Action
Levels in RFETS Action Levels and Standards Framework for Surface Water, Ground
Water and Soils, RFCA Attachment 5 (ALF), Table 3, So1l Action Levels ALF Sections
4 0 and 5 0 require removal of contaminated surface sotls to depths specified for non-
radioactive and radioactive contaminants At the OLF, these areas are surface so1l hot
spots that will be removed after approval of this IM/IRA in accordance with the
Environmental Restoration RFCA Standard Operating Protocol for Routine Soil
Remediation (DOE 2003)

Deeper sotls that are contaminated above soil action levels must be evaluated 1n
accordance with the ALF Figure 3, Subsurface Soil Risk Screen and ALF Section 4 2 and
5 3 to determine whether an action 1s required For convenience, ALF Figure 3 1s shown
in Figure 5 1 Since soils action levels are exceeded, the OLF fails Screen 1 Since the
OLF lies 1n an erosion area and the waste and commingled so1l has become exposed to
the surface, the OLF also fails Screen 2 It 1s assumed that some subsurface soils may
exceed soil action levels for depleted urantum, particularly below the surface hot spots,
and 1s 1s also assumed that the OLF fails Screen 3 Under Screen 4, 1t appears that the
uranium contamination found at SW-036 could be caused at least in part by surface run
off into the SID Whle this sampling point 1s not an ALF Section 2 surface water Point
of Comphance or Point of Evaluation, an accelerated action evaluated under Screens 2
and 3 should adequately address this potential contaminant source For Screen 5, the
baseline Ecological Risk Assessment for the Woman Creek Priority Drainage discussed
in section 4 7 of this IM/IRA concluded that there 1s not an unacceptable risk to
ecological receptors Additional ecological action levels are being developed and
ecological risks will be evaluated 1n the Accelerated Ecological Screening Process and in
the Comprehensive Risk Assessment

The OU 5 Phase I RFI/RI concluded that the OLF does not generate hazardous
concentrations of landfill gas, so no gas collection or treatment action 1s required

Ground water at the OLF does contain concentrations for some organic compounds and
some metals, including depleted uranmum greater than background and ALF Table 2,
Action Levels for Groundwater However, this contamination does not generate an
expanding plume of groundwater contamination outside of the OLF source area and does
not adversely impact surface water quality or present an exposure pathway outside of the
OLF source area In accordance with ALF, Section 3 3 C 2, groundwater plumes that can
be shown to be stationary and do not therefore present a nisk to surface water, regardless
of their contaminant levels, will not require mitigation or management. They will require
continued monitoring to demonstrate that they remain stationary Ground water at the
OLF is not a drinking water source and could not sustain any prolonged use, such as a
drinking water use

Based upon the foregoing evaluation, the risks posed by the OLF will be addressed by the
proposed accelerated action The proposed action 1s to implement the presumptive
remedy of source containment. There are two pathways of exposure to be addressed by
source containment

e direct exposure to disposed waste and commingled so1l, and
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e surface erosion and runoff of contaminants into surface water

The components of the source containment remedy that are necessary to address these
pathways are

e alandfill cap to prevent direct contact with landfill so1l or debrs,

e the landfill cap must also adequately control erosion caused by water run on and run
off, and

e institutional controls to supplement the engineering controls to appropriately monitor
and maintain the remedy

In addition to these components, ground water and surface water momtoring will be done
to evaluate whether contamination 1s potentially migrating from the source area and
creating a path of exposure through surface water Additional evaluation and description
of the presumptive remedy components and consideration of alternatives 1s presented in
sections 6 0 through 10 0

6.0 REMEDIAL ACTION ALTERNATIVES EVALUATION

This section describes the remedial action alternatives considered for the Onginal
Landfill and Filter Backwash Pond, Individual Hazardous Substance Site (IHSS)
115/196, and presents a comparative analysis of the alternatives 1n accordance with
CERCLA guidelines, the remedial action objectives, and ARARs

6.1 Remedial Action Alternatives

Thus section presents three remedial action alternattves for the Onginal Landfill The
alternatives include the options of leaving the waste 1n an undisturbed state, leaving the
majority of the waste 1n place with a protective cover, and total removal |

6.1.1 Alternative 1 — No Action

Alternative 1 minimizes human exposure to contaminants remaining at the site by
limiting access to the Onginal Landfill All waste would be left in place as they are today
and site features, such as Woman Creek and the South Interceptor Ditch (SID), would not
be disturbed The Preble’s Meadow Jumping Mouse (PMJM) protection area would also.
not be disturbed Since waste would be left 1n place, institutional controls and site
momnitoring are considered part of this alternative.

Institutional Controls

Institutional controls would be used at the site to provide short- and long-term protection
of human health and the environment Institutional controls include administrative and/or
legal controls that minimize the potential for human exposure to contamination by
limiting land or resource use Land use restrictions would be required to restrict use of
the area In addition, advisories, or warnings that provide notice to potential users of
land, surface water or groundwater would be necessary
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Site Monitoring

The current conditions of surface water, groundwater and soil erosion at the OLF would
be monitored to track any changes that might result 1n an adverse condition Monitoring
would be instituted through the current RFETS Integrated Monitoring Program (IMP)
and ultimately 1n sitewide post-closure regulatory documents Additional monitoring
wells could be installed, 1f needed, to provide sufficient coverage to monitor changes 1s
groundwater quality In addition, an annual inspection of the area would be conducted to
identify any visual changes at the Oniginal Landfill An annual ground topographic
survey would be completed to monitor slope stability

6.1.2 Alternative 2 — So1l Cover

Thus alternative consists of the removal of surface so1l “hot spots,” clearing and grubbing
of the landfill area, Iimited area grading, and implementing the presumptive remedy by
placement of a so1l cover, cover re-vegetation, monitoring, and institutional controls

Removal of Surface Soil Contaminants
The contaminants exceeding soil action levels are discussed 1n Section 4 3

The surface so1l hot spots would be removed prior to all other activities at the site to
enhance worker safety All surface soil with concentrations above the soil action levels
would be removed as shown on Figure 4-2 It 1s estimated that the volume of so1l
meeting this criterion 1s less than 400 cubic yards The procedures for removing and
disposing of the so1l are described below

Surface Soil Removal and Disposal

Surface so1l will be stripped to a depth of 6-inches using standard soil excavation
equipment The equipment would be used to move the contaminated surface soil to
waste containers near the excavation The containinated soil would then be managed per
RFETS procedures and transported to an appropriately permitted and/or licensed facility
for final disposal

Control measures would be implemented during this activity to control the spread and
release of contamination The control measures would include the establishment of work
zones, decontamination procedures, dust suppression methods, traction mats, visual
inspections, and radiological surveys Work would be suspended when environmental
conditions such as during high winds that greatly increase the possibility of the spread of
contaminated materials Momitoring would be performed, as necessary, to venfy that
there has been no release of contaminated matenals

Confirmation Sampling

Excavated areas would be carefully monitored with appropnate field screening devices
and laboratory analyses to determine the outer limuts of the contaminated surface soil
areas Field screening using standard RFETS instrumentation would be used to
verification the depth and extent of excavation to below the action levels (e g , NE
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Electra, micro-R, Ludlum 12, HPGE) Confirmation soil samples would be taken for
final 1sotopic analysis Following the confirmation samples, non-impacted soils from
locations adjacent to the excavated areas would be moved to reduce surface slopes and to

blend excavated areas into the surrounding surfaces prior to the action for the entire
Ongnal Landfill

Area Grading & Soil Cover

The waste fill area would be graded to a constant 18 percent (5 5 1) slope angle using a
cut and fill approach that 1s as balanced as possible Standard earth-moving equipment,
such as dozers, hoes or scrapers, would be used to cut the areas where the slope exceeds
the desired 18 percent and to fill the areas where the slope 1s less than the desired 18
percent slope It 1s estimated that approximately 70,000 cubic yards of waste fill material
would be moved during the process

Control measures would be implemented during the grading process to control the spread
and release of waste materials 1n the Onginal Landfill The control measures would
include the establishment of work zones, decontamination procedures, dust suppression
methods, traction mats, visual inspections, and radiological surveys Work would be
suspended when environmental conditions could greatly increase the possibility of the
spread of contaminated materials Monitoring would be performed, as necessary, to
vernify that there has been no release of contaminated matenals

After the grading of the landfill surface 1s complete, a so1l cover will be placed over the
landfill to a mimimum thickness of 2 feet About 65,000 cubic yards of local or onsite
so1l will be used to construct the cover The soil cover will be compacted sufficiently to
provide a stable cover system to promote surface water runoff, reduce surface water
pondirg, and increase overall slope stability

Revegetation of the soil cover with native species will reduce infiltration and control
eroston The seeding will be conducted along with erosion control matting or mulch to
prevent eroston of the cover while allowing the vegetation to establish a strong stand

The following plant properties will ensure healthy, productive, and long-term vegetative
growth on the landfill cover

o Locally-adapted, non-invasive or native species able to withstand Front Range
drought and temperature extremes will be used as vegetative cover

o Long-term fertilization and nutrient supplements are not planned at this time,
therefore, 1t 1s critical that the vegetation be able to survive under existing soil
conditions Native grasses and forbs will thrive with hittle maintenance Soil
amendments may be provided to supplement borrow matenal to establish initial
vegetation on the cover

e Both cool and warm season species will be planted to provide transpiration
throughout as much of the year as possible Locally-adapted species of grasses

58




&7

Working Draft IM/IRA Decision Document, IHSS Group SW-2, Onginal Landfill

and forbs normally transpire all available water in semi-arid chimates, such as that
at RFETS

e A strong stand of vegetation will hmit cover erosion from both wind and water

A draft seed mix will be developed during the design 1n consultation with U S Fish and
Wildlife Service (Service) and the RFETS Ecology Group

Possible Alternative Features

As presented 1n Section 2 6, the stability of the slopes at the present landfill 1s uncertain,
however, there are currently no indications of subsurface movement of the landfill since
there 1s no evidence of surface separations To assure cap and landfill stability, the
design of the remedial action will be based on an accurate topographic survey and a
limited and focused geotechnical investigation The geotechnical investigation will use
the past geotechnical assessments as a resource to determine the scope of this additional
investigation The purpose of the geotechnical investigation 1s to provide engineering
information relevant to the final grading and cover stability and will

e Assess the stability of the underlying so1l and bedrock with the configuration of
the limited grading and cover alternative,

o Assess the impact of groundwater on the underlying so1l and bedrock stability
with the configuration of the imited and grading cover alternative, and

e Collect the needed geotechnical information to design a long term, landfill
stability monitoring plan

Thus geotechnical investigation will also determine 1if a retaining wall 1s needed at the toe
of the landfill slope and/or a groundwater barner 1s needed upgradient of the landfill to
promote structural stability The results of the geotechnical investigation will be
available to the CDPHE, EPA and stakeholders for the transfer to landfill technical
information

Institutional Controls

Post-accelerated action institutional controls will be implemented These controls consist
of access controls, continued DOE jurisdiction, and controls to prevent dnilling,
excavation or disruption of the cap or sampling stations Routine monitoring and
inspection of implemented controls will be performed

6.1.3 Alternative 3 — Removal of Waste

The objective of this alternative 1s to remove the entire waste fill from within the OLF
area and restore the hill slope The remedial measures would consist of the following
five activities

e Preparation of the site,
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o Excavation of contaminated debns and soils,
e Charactenzation and segregation of waste fill debns and soil,
o Offsite disposal of waste fill debns and contaminated soil, and

e Restoration of disturbed areas

It 1s estimated that approximately 192,000 cubic yards of waste fill debris and soil would
be excavated, characterized, and transported to an off site, licensed disposal facility The
volumes of radioactive and non-radioactive contamination 1n the waste fill are currently
unknown, but would be determined during implementation These remedial measures
would be completed 1n approximately 3 years Specific activities to implement this
alternative are described below

Site Preparation

Prior to excavation of the waste fill debris and soil, the site would be prepared First,
access roads and storage areas would be constructed Second, the area to be excavated
would be cleared and grubbed, and surface water control features would be constructed
The procedures used to complete these tasks are described below

Construction of Storage Areas and Access Roads

A storage area would be located north of the OLF boundary It 1s estimated that three to
four acres would be required to accommodate the required equipment, supplies, and
construction offices to stage and charactenize the removed waste materials and soils

In addition, this alternative would require the construction of three new access roads

The first new access road would be constructed to connect the existing access road that
runs east-west through the center of the OLF to the waste fill area that 1s located in the
northeast section of the landfill The second new access road would be located south of
the OLF boundary to connect the existing access road to the waste fill area that 1s located
in the southern section of the landfill The third new access road would be located on the
western edge of the OLF boundary to connect the existing access road to the stockpile
area The combined length of these new access roads would be approximately 2000 ft.
The maximum grade of the new roads would not exceed 7 percent, and the design would
allow for drainage of surface waters while the roads were 1n use

13

Cleaning, Grubbing, and Stockpiling

A stockpile area would be located on the terrace just northwest of the IHSS boundary It
would be approximately two acres in size and would accommodate up to 20,000 cubic
yards of waste fill matenial at any given time during the project

The area within the OLF boundary would be cleared and grubbed of vegetation, debrs,
loose rocks, and other items that would interfere with the waste fill removal process. The
cleared materials would be transported to the stockpile area for characternization prior to
disposal The surface water would be directed around the stockpile and excavated areas
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Excavation of Contaminated Waste Fill Debris and Soils

The area that would be excavated 1s shown on Figure 1-2 The waste fill within this area
would be stripped and placed into temporary stockpiles using standard equipment such as
crawler-type dozers, track-type loaders, and track-mounted excavators The machines
utilized would be small enough to ensure a high degree of cut accuracy and a minimum
amount of over excavation Trucks or large capacity wheel loaders would be used to
move the waste fill from temporary stockpiles to the primary stockpile area located just
northwest of the OLF boundary

Excavated areas would be carefully inspected visually and with field instrumentation to
determine the outer limits of the waste fill area Then confirmation sampling and
analysis would be conducted to venify that radioactive and non-radioactive waste
materials have been adequately removed

Characterization of Waste Fill Debris and Soil

The waste fill material removed from the OLF during the grubbing and excavation
processes would be characterized at the stockpile area using a two-step process First,
field screening techniques would be used to determine 1f the transuranic content of the
stockpiled matenal 1s greater or less than 10 nanocuries/gram Second, samples would be
collected and analyzed to determine 1f the matenial 1s a characteristic RCRA hazardous
waste Potential hazardous waste would be further characterized using the Environmental
Protection Agency (EPA) TCLP analysis

Dusposal of Waste Fill Debris and Soil

Following characterization, each pile of waste fill material would be classified for
disposal Items determined to be radiologically contaminated or that exhibit a toxicity
characteristic would be transported to an appropnately licensed facility for final disposal
Items determined not to be radiologically contaminated or that do not exhibit a toxicity
characteristic would be managed as solid waste Waste matenal classified as solid waste
and meeting disposal facility waste acceptance criteria, would be disposed of at a local
sanitary landfill

Restoration of Disturbed Areas

Following completion of remediation activities, the disturbed areas would be reclaimed
This process would require some grading and backfilling of the area prior to seeding and
revegetation The seeding and revegetation process would be the same as described 1n
Section 61 2

6.2 COMPARATIVE EVALUATION OF ALTERNATIVES

This section provides a comparative evaluation of the remedial alternatives using the
critenia of effectiveness, implementability, and relative cost A summary of the
comparative evaluation 1s provided in Table 6-1

The relative cost estimates provided 1n this report are preliminary, and are provided
primarily for the purpose for the comparison of various remedial action alternatives with
each other The final actual costs of a remedial alternative will depend upon the labor
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and matenal costs, site conditions, productivity, and competiive market conditions for
contractors at the time of implementation, as well as the final project scope, final project
schedule, final engineening design, and other vanable factors As a result of these
uncertainties, the final costs will vary from the estimates made herein

Estimated costs of the alternatives include indirect capital costs, direct capital costs, and
annual costs Estimated costs were prepared utilizing estimated volumes, vendor quotes,
available hterature, Means Cost Data guides (R S Means Company 2001), and other
sources deemed appropriate A more detailed cost analysis may be required for funding
purposes In addition, RFETS costs for project management, oversight, and contracting
are not included 1n the cost estimate

6.2.1 Alternative 1 — No Action

Thus alternative as presented 1n Section 6 1 1 consists of only mnstitutional controls and
monitoring

Effectiveness

Effectiveness considers whether the alternative provides protection of human health and
the environment, and achieves the remedial objectives

Protectiveness

Alternative 1 would provide a low level of protection of public health and the
environment No action would leave the waste 1n place as 1t exists today and
allow for potential release of contaminants Alternative 1 would not attain all
Applicable and Relevant and Appropriate Requirements (ARARs) Institutional
controls, such as fences and signs would help to reduce human exposure to the
waste materials However, wildlife workers and trespassers may occasionally
enter the restricted area and 1f erosive processes continue to expose contaminated
material, they would potentially be exposed In the short-term, there would be
low risks to the workers and public during the implementation of this alternative,
and no impact on the Preble’s Meadow Jumping Mouse habatat south of the OLF
or to wetlands within the Original Landfill

Alternative 1 would not be effective in the long-term Leaving the waste 1n place
would not provide any long-term protection of humans or the environment
Institutional controls and monitoring could provide for some protection, although
the monitoring is already implemented at the site through an ongoing program
The potential for erosion remains providing the possibility of a release of
contaminants to Woman Creek

Achieve Remedial Objectives

Alternative 1 would not comply with remedial objectives Under the no action
alternative, contamination above action levels in surface soil would remain, and
direct exposure to wastes would not be controlled
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Implementability

Implementability addresses the technical and administrative feasibility of implementing
an alternative of the required equipment, services and materials

Cost

Technical Feasibility

Alternative 1 1s technically feasible since no construction activities would be
required except for the fabrication and installation of signs and fencing
However, alternative 1 would most likely include a high level of monitoring to
provide some long-term protection to the pubhc and the environment
Maintenance of institutional controls implemented would be considered minmimal

Availability

Alternative 1 would only require materials for signs and fencing to implement
institutional controls These materials are readily available Momitoring would
use industry standard equipment and materials that are also readily available

Administrative Feasibility

The implementation of Alternative 1 does not require permaits or easements, and
does not impact adjoining property It will not inhibit the ability to impose
institutional controls Existing site management and access controls would be
maintained until a comprehensive final plan 1s implemented in the future The
alternative 1s generally consistent with the aesthetic qualities of the facility end
use as a wildlife refuge

Alternative 1 would most likely not meet CDPHE, EPA, and community
acceptance The No Action alternative would leave waste 1n place, leading to
potential exposure of the public and wildlife and harm to the environment
Institutional controls and monitoring would not reduce the hazards on a long-term
basis T

Evaluation of costs should consider the capital costs to engineer, procure and construct
the required equipment and facilities, and the operating and maintenance costs associated
with the alternative

Capital Cost
The capital cost to implement Alternative 1 is between $100,000 and $250,000
Operation & Maintenance Cost

The operation and maintenance costs associated with this alternative involve the
inspection of the OLF surface and maintenance of the groundwater and surface
water monitoring stations Sampling and analysis of groundwater and surface
water 1s also included Operation and maintenance costs are estimated to be about
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$15,000 per year, however, additional costs could be incurred to address any
hazards by the wastes continuing to be exposed

Summary - Alternative 1

Alternative not retained for further consideration because none of the remedial action
objectives are met with this alternative

6.2.2 Alternative 2 — So1l Cover

Alternative 2, Soil Cover 1s presented in Section 6 1 2 and generally includes the removal
of radiologically contaminated surface soils, limited site grading, placement of a 2-foot
thick soil cover and revegetation of the soil cover

Effectiveness

Effectiveness considers whether the alternative provides protection of human health and
the environment, and achieves the remedial objectives

Protectiveness

Alternative 2 would provide a higher overall level of protection than Alternative 1
because the waste would be covered 1n a manner that more aggressively 1solates 1t
from the public and the environment Alternative 2 would comply with ARARs
Direct contact with radioactive materials and wastes would be eliminated through
the removal of contaminated surface soils The stabilization of the hillside would
add additional long-term protection of the waste fill area by reducing the
possibility of movement and erosion Potential worker exposure to radioactively
and non-radioactively contaminated substances would be higher during
implementation of Alternative 2 than during Alternative 1 because the waste
would be re-graded during stabilization of the hill slope. Construction of the soil
cover would prevent direct human and ecological exposure to the remaining waste
fill Stabihization of the hill slope and construction of the so1l cover would
minimize release of the radioactive and non-radioactive contamination from the
Onginal Landfill

Alternative 2 would provide a high level of long-term effectiveness because the
waste fill would be covered with an appropnately designed soil cover
Alternative 2 would rely upon proven technologies for slope stabilization and
landfill covering Infiltration of surface water would be reduced through the
installation of a soil cover with a consistent grade

Alternatives 2 would have low to moderate short-term effectiveness This
alternative has a chance of impacting workers, the public, and the environment
during implementation Most of the potential health impacts would be due to
potential inhalation of fugitive dust and the ingestion of dust and contaminated
materials (hand to mouth) However, health and safety controls could be readily
implemented to protect workers and the public A site specific HASP would be
developed for the site that addresses worker safety including dust monitoring,
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decontamination procedures, etc  Also, engineering controls, such as the addition
of water to disturbed areas, would be implemented to control dust During the
implementation of these alternatives, there would also be the potential for short-
term 1mpacts to the environment due to spills, dust, and surface run-off from
disturbed areas These impacts would be readily controlled through appropnate
transportation and engineering practices such as covering loads, cleaning up spills
on-site, dust control measures, erosion protection, silt fences, etc In addition,
construction activities would remove jurisdictional and candidate wetlands and a
portion of the PMIM protection area within the boundary of the Onginal Landfill
Formal consultation with USFWS would be required for potential PMJM impacts
Wetlands mitigation and PMJM habitat mitigation would be required

Achieve Remedial Objectives

Alternative 2 would meet all of the remedial action objectives Radioactive
contamination exceeding WRW and Ecological Receptor Action Levels would be
removed from the surface soil of the Original Landfill The Landfill would be
covered with an appropnately designed soil cover to prevent contact with the
waste materials Construction activities would remove wetlands and a portion of
the PMJM protection area within the boundary of the Original Landfill, however,
the PMJM habitat would return after construction of the action

Implementability

Implementability addresses the technical and administrative feasibility of implementing
an alternative of the required equipment, services and materials

Technical Feasibility

Alternatives 2 1s technically feasible using proven controls and engineering design
features that have been successfully implemented at other sites with similar

* . conditions The removal of radiological contamination from the surface soil
would use procedures that have been implemented at other RFETS locations All
controls within the alternatives could be executed using readily available
machinery including earthmoving equipment, haul trucks, and other conventional
construction equipment

Alternatives 2 would require maintenance of the cover by routine inspections and
repair as needed The monitoring of groundwater and surface water would be
required, however the requirements may be slightly less than for Alternative 1
because a protective so1l cover of a consistent grade would be built

Availability

For Alternative 2 mainly natural matenals are required The cover materials
would either come from an on-site borrow source, or a borrow source close to the
site Monitoring would use industry standard equipment and matenals that are
also readily available
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Administrative Feasibility

The implementation of Alternative 2 does not require permits or easements, and
does not impact adjoining property It will not inhibat the ability to impose
mstitutional controls Existing site management and access controls would be
maintained until a comprehensive final plan 1s implemented 1n the future The
alternative 1s consistent with the aesthetic qualities of the facility end use as a
wildlife refuge

Alternative 2 would remove jurisdictional wetlands and a portion of the PMIM
protection area Therefore, formal consultation with USFWS would be required
for potential PMJM impacts Wetlands mitigation and PMJM habitat mitigation
may be required

Alternative 2 would most likely gain CDPHE, EPA, and community acceptance
This alternatives offer a solution to protect public health and the environment with
mumimal technical feasibility 1ssues

Cost

Evaluation of costs should consider the caputal costs to engineer, procure and construct
the required equipment and facilities, and the operating and maintenance costs associated
with the alternative

Capital Cost

The capital cost to implement Alternative 2 1s between $5,000,000 and
$6,000,000

Operation & Maintenance Cost

The operation and maintenance costs associated with this alternative involve the
inspection and maintenance of the cover Other monitoring costs, such as
groundwater and surface water would also be included Operation and
maintenance costs are estimated to be $25,000 per year

Summary — Alternative 2

Alternative 2 implements the presumptive remedy, meets all of the remedial action
objectives and attains the ARARs

6.2.3 Alternative 3 - Removal with Offsite Disposal

Alternative 3, Removal with offsite disposal 1s presented 1n 6 1 3 and generally includes
the removal of radiologically contaminated surface soils, the removal and disposal of all
OLF wastes and contaminated soils, and grading of the area to a stable configuration

Effectiveness

Effectiveness considers whether the alternative provides protection of human health and
the environment, and achieves the remedial objectives
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Protectiveness

Alternative 3 would provide the highest level of long-term effectiveness, since all
waste materials would be removed permanently from the OLF area Alternative 3
would rely upon proven techmques for waste excavation, classification, and

disposal

Under Alternative 3 contamination removed from the OLF may require treatment,
and after characterization would be disposed 1n an appropnately licensed facility
However, prior to disposal, the waste may need to be treated to meet Land
Disposal Restrictions (LDR)standards or other standards required by the disposal
facility The types of treatment required would be 1dentified during design and
implementation Alternative 3 would comply with ARARs, although comphance
with waste management requirements for treatment and disposal may prove
difficult or impractical for some wastes This could lead to the need for waste
storage at RFETS pending final waste disposition

Alternative 3 would have a moderate to high short-term effectiveness due to the
exposure of waste to the workers during implementation and the potential for an
offsite release due to transportation accidents This alternative would also remove
Junsdictional and candidate wetlands within the boundary of the Original

Landfill Wetlands and PMJM habitat mitigation may be required

Achieve Remedial Objectives

Alternative 3 would meet all of the remedial action objectives since all the waste
materials would be removed from the site for disposal 1n off-site licensed
faciliies Construction activities would remove jurtsdictional wetlands and a
portion of the PMIM protection area within the boundary of the Original Landfill
Formal consultation with USFWS would be required Wetlands mitigation and
PMJIM habitat mitigation may be required

™

Implementability

Implementability addresses the technical and administrative feasibility of implementing
an alternative of the required equipment, services and matenals

Technical Feasibility

Alternative 3 1s technically feasible using only proven controls that have been .
successfully implemented at other sites with similar conditions The removal of
radiological contamination from the surface soi1l would use procedures that have
been implemented at other RFETS locations All controls within the alternatives
could be executed using readily available machinery including earthmoving
equipment, haul trucks, and other conventional construction equipment
However, the handling, segregation, sampling, treatment and disposal processes
for this alternative 1s technically challenging and wall require additional
operational and safety procedures for successful implementation
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Cost

Off-site disposal included 1n the alternative would be techmcally feasible, as
disposal facilities have been 1dentified by RFETS and have been used for waste
disposal 1n the past. However, this Alternative may require waste storage pending
disposition of some wastes at disposal facilities

Alternative 3 would be the only alternative that does not require post action
maintenance or momtoring by RFETS or the USFWS The commercial disposal
facility would be responsible for all monitoring and maintenance

Availability

Required goods and services for implementation of the alternatives are reasonably
available, although treatment may be costly and impractical for some wastes It 1s
anticipated that the contractors, labor, equipment, and most of the matenals will
come from the Denver/Front Range area, which surrounds the site

Off-site disposal facilities are established for hazardous and radioactive waste
generated at RFETS Solid waste would be disposed 1n a nearby State-permitted
solid waste facility Off-site RCRA hazardous waste and low-level hazardous
waste would be disposed at appropnate facilities (e g , NTS and/or Envirocare of
Utah)

Administrative Feasibility

The implementation of Alternative 3 does not require permits or easements, and
does not impact adjoining property It will not inhubat the ability to impose
institutional controls Existing site management and access controls would be
maintained until a comprehensive final plan 1s implemented 1n the future The
alternative 1s generally consistent with the aesthetic qualities of the facility end
use as a wildlife refuge

This alternative would remove jurisdictional wetlands and a portion of the PMIM
protection area Therefore, formal consultation with USFWS would be required
for potential PMJM mmpacts Wetlands mitigation and PMJM habitat mitigation
may be required

Alternative 3 1s administratively feasible, but 1s the most complex alternative
since all waste will be removed from the OLF area and disposed off site  Typical
safety concerns with the transportation of radioactive and non-radioactive
contamination from the site would be expected However, transportation of
similar waste from RFETS 1s routine and 1s unlikely to cause public concern
Appropriate safety measures would be implemented to protect the public during
waste transportation.

Evaluation of costs should consider the capital costs to engineer, procure and construct
the required equipment and facilities, and the operating and maintenance costs associated
with the alternative

Capital Cost
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The capital cost to implement Alternative 2 1s between $200,000,000 and
$400,000,000 depending of the actual composition of the waste materials and the
need for treatment prior to disposal

Operation & Maintenance Cost
No operation and maintenance costs would be incurred with this alternative

Summary — Alternative 3

Alternative 3 1s not retained for further consideration because the high costs of removal,
treatment and disposal make this alternative impractical Alternative 2 will meet the
remedhal action objectives at a lower cost

6.2.4 Summary

This section discusses the results of the comparative evaluation for each remedial
alternative for the OLF at RFETS The results are also summanzed in Table 6-1 A
proposed presumptive remedy alternative 1s recommended based upon this comparative
evaluation

Alternative 1 would not be adequately protective of public health and the environment 1n
the long term However, 1t could be easily implemented and 1s cost effective, but relies
wholly on active controls to limit nsks This alternative 1s not selected as the proposed
accelerated action for the OLF

Alternative 2 would be effective in adequately protecting public health and the
environment with the short disruption of the PMJM habitat The alternative 1s
implementable Ths alternative includes post-accelerated institutional controls to
maintain remedy effectiveness, but the controls are not difficult to implement The
primary drawback to Alternative 2 1s that 1t exposes some waste during the slope
stabilization process, and creates potential worker safety and environmental 1ssues This
alternative 1s selected as the proposed accelerated action for the OLF because 1t 1s the
most cost-effective and 1t implements the presumptive remedy

Alternative 3 provides the highest level of protection for public health and the
environment with a short disruption of the PMIM habitat However, 1t presents the
hgihest rnisk to workers implementing the action It 1s also extremely expensive due to the
high cost of off-site disposal in licensed facilities Because of the high cost and long
construction duration, this alternative 1s not selected as the proposed accelerated action
for the OLF
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Table 6-1
Summary of Comparative Evaluation of Potential Remedial Alternatives
Alternative 1 Alternative 2 Alternative 3
Critena ¢ Limited Grading & Soil Removal with Off-Site
No Action
Cover Disposal
Effectiveness Low Moderate High

Protection of Public
Health and
F nvironment

long Term
I ffcctiveness and
Permanence

No reduction i potential
caposute of refuge workets
and wildhte to contaminated
matcttals duc to exposed
Wastes

Significant reduction n
potential exposute of refuge
workers and wildhite to
contaminated matenals with
consistent covet

All waste removed from arca

No long-term protection
provided duc to cxposed
Waste

Short Tum
Lifectiviness

L ow duc to exposed waste
however PMIM and
wetlands would not be
atfected

Proven technologies over
the long term amplemented

Remaoves all waste from the
area

Modciate to Hhgh short-
term ctfectiveness simce
rishs associated with some
Limited movement of waste
materials PMJM and
wetlands mitigation
required

L ow short-term cHectiveness
due to the potential to redease
contamination from the

excavatuon and movement ot
waste materials PMIM and
wetlands mitigation required

Comphance with
Remedial Action
Objectives

Would not comply with
chemical specific and
location specific ARARs

Would comply with
chemical location, and
action specific ARARs

Would comply with
chemical location and action
specific ARARs

Implementabiluty

High

Moderate/High

Moderate

Technical Feasibility

Technically feasible

Technically feasible

Technically feasible

Maintenance and

Annual inspection

Periodic inspection

No maintenance or

Monitorig maintenance and repaiwr on as | mamntenance and repair on monitoring required
Requirements necded basis as needed basis
Construction Construction 1s feasible Construction 1s feasible Construction 1s tcasible

Feasibility

Avaitlability of

Not Applicable

All matenals locallv

Disposal facilitics avatlable

Services and available nUuUSs
Materials
Administrative Not administratively feasible | Administratively feasible Admunistratively feasible
Feasibility
Capital Cost* $100, 0090 to $250,000 $5 MM to $6 MM $200 MM to 400 MM
O&M Cost (8/yr) $15,000 $25,000 $0
P"SCC‘;;X""‘ $550,000 to 700,000 $575 MM to 6.75 MM $200 MM to 400 MM
Regulatory/
Community Low Moderate Moderate
Acceptance
* Costs are 1n 2003 doilars
** Assumes 30 years of O&M without an escalation factor
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7.0 PROPOSED REMEDIAL ACTION PLAN

The remedial action plan for the OLF will consist of the following major activities to
meet the RAOs

e Removal of surface soil “hot spots”

¢ Geotechnical mnvestigation during the design

e Limited grading of landfill to slope of 18%

¢ Placement of a 2-foot so1l cover over the entire fill area
e Geotechmcal momtoring and data collection

e Engineering controls

e Site monitoring (Groundwater & Surface Water)

e Institutional controls

The objectives of this action are principally met through the removal of surface soils that
are contaminated above the soil action level and the installation of the landfill soil cover
However, additional continuing actions are required to maintain and assess the
protectiveness and the effectiveness of the cover Further discussion of the actions 1n
relation to attamning to the extent practicable Applicable or Relevant and Approprate
Requirements 1s contained 1n Section 8 0 Further discussion of Long-Tena Stewardship
activities 1s contained 1n Section 10 0 The continuing actions briefly described 1n this
section are also summarized 1n Table 10-1

~

These actions will be taken until final remedy requirements are selected and incorporated
(along with post-closure requirements for remedial actions taken at other IHSSs at Rocky
Flats) 1n post-closure regulatory documents, which may include the final CAD/ROD for
Rocky Flats or a post-closure RFCA-type agreement

7.1 Removal of Surface Soil Hot Spots

Surface so1l with concentrations above the WRW and Ecological Receptor action levels
would be removed as shown on Figure 4-2 It is estimated that the volume of so1l
meeting this criterion 1s less than 400 cubic yards

i

Surface soi1l exceeding the so1l action levels will be stripped to a depth of 6-inches using
standard so1l excavation equipment The equipment would be used to move the
contaminated surface soil to waste containers near the excavation The soil would then
be managed 1n accordance with RFETS procedures and transported to an appropnately
licensed, permitted facility for final disposal
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Control measures would be implemented during this activity to control the spread and
release of contamination The control measures would include the establishment of work
zones, decontamination procedures, dust suppression methods, traction mats, visual
inspections, and radiological surveys Work would be suspended when environmental
conditions such as during high winds that greatly increase the possibility of the spread of
contaminated materials Monitoring would be performed, as necessary, to verify that
there has been no release of contaminated materials

Areas excavated to remove radioactive hot spots will be carefully inspected with
radiological field screening devices to determine the outer limits of the contaminated
surface soil areas Field screening using standard RFETS instrumentation would be used
to venfication the depth and extent of excavation to below the action levels (e g , NE
Electra, micro-R, Ludlum 12, HPGE) Confirmation so1l samples would be taken for
final 1sotopic and chemical analysis, as appropriate  Following the confirmation samples,
non-tmpacted soils from locations adjacent to the excavated areas would be moved to
reduce surface slopes and to blend excavated areas into the surrounding surfaces prior to
the action for the entire Onginal Landfill

7.2 Area Grading & Soil Cover

The waste fill area will be graded to a constant 18 percent (5 5 1) slope angle using a cut
and fill approach that 1s as balanced as possible Standard earth-moving equipment, such
as dozers, hoes or scrapers, would be used to cut the areas where the slope exceeds the
desired 18 percent and to fill the areas where the slope 1s less than the desired 18 percent
slope It is estimated that approximately 70,000 cubic yards of waste fill material would
be moved during the process

Control measures would be implemented during the grading process to control the spread
and release of waste matenals 1n the Original Landfill The control measures would
include the establishment of work zones, decontamination procedures, dust suppression
methods, traction mats, visual inspections, and radiological surveys Work would be
suspended when environmental conditions could greatly increase the possibility of the
spread of contaminated materials Momnitoring would be performed, as necessary, to
vernify that there has been no release of contaminated matenals

After the grading of the landfill surface 1s complete, a so1l cover will be placed over the
landfill to a mimimum thickness of 2 feet About 65,000 cubic yards of local or onsite
so1l will be used to construct the cover The soil cover will be compacted sufficiently to
provide a stable cover system to promote surface water runoff, reduce surface water
ponding, and increase overall slope stability

Revegetation of the soil cover with native species will reduce infiltration and control
erosion. This approach is 1n keeping with the current strategy to restore the RFETS with
the native prairte grasslands as closely as possible The seeding will be conducted along
with erosion control matting or mulch to prevent erosion of the cover while allowing the
vegetation to establish a strong stand
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The following plant properties will ensure healthy, productive, and long-term vegetative
growth on the landfill cover

e Locally-adapted, non-invasive or native species able to withstand Front Range
drought and temperature extremes will be used as vegetative cover

e Long-term fertihzation and nutnent supplements are not planned at this time,
therefore, 1t 1s critical that the vegetation be able to survive under existing soil
conditions Native grasses and forbs will thrive with little maintenance Soil
amendments may be provided to supplement borrow matenal to establish 1nitial
vegetation on the cover

e Both cool and warm season species will be planted to provide transpiration
throughout as much of the year as possible Locally-adapted species of grasses
and forbs normally transpire all available water in semi-arid climates, such as that
at RFETS

e A strong stand of vegetation wall limit cover erosion from both wind and water

A draft seed mix will be developed during the design 1n consultation with U S Fish and
Wildlife Service (USFWS) and the RFETS Ecology Group

7.3 Geotechnical Investigation During Design

As presented 1n Section 2 6, the stability of the slopes at the present landfill 1s uncertain,
however, there are currently no indications of subsurface movement of the landfill since
there 1s no evidence of surface separations To further define the level of landfill
stability, the design of the remedial action will include an accurate topographic survey
and a geotechnical investigation The geotechnical investigation will use the past
geotechnical assessments as a resource to determine the scope of this additional
investigation The purpose of the geotechnical investigation will be as follows

e Assess the stability of the underlying soil and bedrock with the configuration of
the limited grading and cover alternative,

e Assess the impact of groundwater on the underlying soil and bedrock stability
with the configuration of the hmited and grading cover alternative, and

e To collect the needed geotechnical information to design a long term, landfill
stability monitoring plan

This geotechnical investigation will also determine 1f a retaining wall 1s needed at the toe
of the landfill slope and/or a groundwater barrier is needed upgradient of the landfill to
promote structural stability The results of the geotechnical investigation will be
available to the CDPHE, EPA and stakeholders for the transfer to landfill technical
information.
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7.4 Geotechnical Monitoring & Data Collection

Slope and fill stability momtoring will be planned as a part of the remedial action to
accompany the 1nstallation of the so1l cover This data will be important 1n accessing the
behavior of the fill material and subsoils during the momtoring period A detailed
monitoring plan will be prepared as a part of the remedial design along with the gathering
of additional data as descrnibed 1n Section 7 3

7.5 Engineermg Controls

Engineering controls may be used to provide a physical barrier to protect the public and
wildlife refuge workers from potential risks at the site  The engineering controls may
include fencing and signage to limit public access A chain-link fence could be
constructed around the perimeter of the OLF area, which 1s approximately 4,000-ft long
Signs would be posted on the fence at 200-foot intervals

7.6 Site Monitoring

Site montoring will include a program to ensure that current conditions at the site do not
change 1n an adverse manner Surface water and groundwater monitoring will be
instituted to 1dentify impacts after the action has been implemented An annual
walkdown of the area will be conducted to 1dentify areas of erosion of the soil cover for
repair A ground survey will also be completed to monitor slope stability More details
regarding site monitoring 1s presented in Section 10 0 Monitoring locations will be
determined during the design of the accelerated action

7.7 Institutional Controls

General and specific post-accelerated action institutional controls for RFETS as a whole
are currently being evaluated by DOE and the regulatory agencies, and 1n consultation
with the USFWS, and the community

The controls that will be implemented at the OLF for thus proposed action are as follows

1 Current Site-wide security and access controls will be maintained until completion of
the RFETS Closure Project, currently scheduled for December 2006, but will be
replaced by equivalent controls for the OLF and other specific areas for which
security and access controls are required

2 In accordance with the Rocky Flats Wildlife Refuge Act of 2001 (Pub L 107-107,
Sec 3171-3182, [December 28, 2001]), DOE will retain jurisdiction over the
engineered controls associated with the proposed action

3 Prohibition of drilling and pumping of groundwater wells for uses other than the
remedy

4 Prohibition of the use and excavation of the cover and of the area in the immediate
vicinity of the cover
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5 Prohibition of drilling on and 1n the immediate vicinity of the cover

6 Prohibition of disruption of surface water sampling stations until such stations are no
longer needed

7 To avoid adverse impacts, roads and trails will not be allowed on the cover or the
immediate vicinity of the cover Signs may be erected that indicate vehicles are
prohibited from specific areas and that direct vehicle traffic appropriately A
determination will be made during project construction as to whether signs or fences
will be used as the preferred means of restricting access

8 Upon construction completion, fencing around the cover, or specific locations on or
around the cover, will also be considered to limit the potential for damage or
tampering with the location Signs and markers may be used as controls to delineate
the landfill boundary, outline digging, fishing, swimming, groundwater, and surface
use restrictions, and/or describe access restrictions to the landfill cover and
monitoring locations for the cover

Final institutional and physical controls for the accelerated action will also be
documented 1n the closeout report Inspection of these institutional controls will be
performed quarterly to determine their continuing effectiveness Results of these
mspections will be reported annually

7.8 Worker Health and Safety

All work under this proposed action will be controlled using the Site Integrated Safety
Management System (ISMS) and the Integrated Work Control Program (IWCP) A
project specific Health and Safety Plan (HASP) will be developed to address the safety
and health hazards of project execution and specify the requirements and procedures for
employee protection The Occupational Safety and Heaith Administration (OSHA)
construction standard for Hazardous Waste Operations and Emergency Response, 29
Code of Federal Regulations (CFR) 1926 65 will be used as the basis for the HASP In
addition, DOE Order 5480 9A, Construction Project Safety and Health Management
applies to this project This Order requires preparation of an Activity Hazard Analyses
(AHA) for each task, which includes identifying each task, the hazards associated with
each task, and the controls necessary to eliminate or mitigate the hazards The AHAs
will be included 1n the HASP .

Data and controls will be continually evaluated. If field conditions were to vary from the
planned approach (for example, when unanticipated hazards are encountered, such as
contaminated debris and airborne contamination), an AHA would be prepared for the
new conditions, and work would proceed according to the appropnate control measures

8.0 APPLICABLE OR RELEVANT & APPROPRIATE REQUIREMENTS

As required by Part 4 of RFCA, the proposed action will be performed to the extent
practical in comphance with applicable or relevant and appropriate requirements
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(ARARs) under CERCLA ARARs have been 1dentified for the proposed action
consistent with the National Contingency Plan, the preambles to the proposed and final
National Contingency Plan, and CERCLA Compliance with Other Laws Manuals Part I
and Part II (EPA 1988 and 1989)

As required by Part 4 of RFCA, the proposed action will be performed to the extent
practical in comphiance with applicable or relevant and appropriate requirements
(ARARs) under CERCLA ARARSs have been 1dentified for the proposed action
consistent with the National Contingency Plan, the preambles to the proposed and final
National Contingency Plan, and CERCLA Compliance with Other Laws Manuals Part I
and Part II (EPA 1988 and 1989)

The ARARs are provided 1n Appendix A This section provides additional detail for the
ARARs related to closure of the Original Landfill under the regulations pertaining to any
environmental permuts that would potentially be required, but to which the CERCLA
permut waiver applies

Requirements with long-term stewardship implications are summanzed in Table 10-1

8.1 Storm Water

Given the expected conditions at the OLF site, no significant surface water impacts are
anticipated as a result of storm water events However, because the total area of the
project 1s greater than five acres and the location 1s outside the Industrial Area, which has
an effective NPDES Permit for Storm Water, the proposed action would require an
NPDES Storm Water Permit for Construction Activities, but for the fact thatitis a
CERCLA action Paragraphs 16 and 17 of RFCA establish the requirements under which
CERCLA permit waiver applies For any action that would require a permit but for
CERCLA, Paragraph 17 requires that the following information be included in the

. submittal -

a Identification of each permit that would be required — Because the landfill
cover construction project 1s greater than five acres 1n size, an NPDES
General Storm Water Permit for Construction Activities would be required
The permut 1s found at 40 CFR Part 122, and 1s obtained by filing a
Notification of Intent (NOI) with EPA '

b Identification of the standards, requirements, criteria, or limitation that would
have had to have been met to obtain each permit — Because the storm water
permut for construction activities 1s a general permut, 1t has been through
public comment and promulgated by EPA Obtaining the permit 1s through
the NOI (1 e, a letter submuittal to the agency containing basic information
about the project) The permut requires the installation of best management
practices, such as silt fences, to protect downstream waters from sediment-
laden run-off These requirements will be a part of the cover design

! This IM/IRA serves as the NOI for the Onginal Landfill project
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c Explanation of how the proposed action will meet the standards, requirements,
critenia, or limitations identified in subparagraph (b) — The total area of
disturbed soils 1s approximately 22 acres, including the area of the landfill to
be resurfaced (20 acres) and miscellaneous construction activities (2 acres)
Surface water control measures will be used to mmimize surface water contact
with potentially contaminated soils or groundwater and to mmnimize erosional
effects during the construction activities Precipitation falling on areas where
construction 1s 1n progress will be diverted to existing surface water drainage
ditches Other shallow ditches will be temporarily constructed as needed to
prevent sediment-laden storm water from flowing directly into Woman Creek

Newly-constructed soil surfaces will be protected using so1l terracing,
hydromulch, straw-mulch, silt fencing or other appropriate method to mimimize
so1l erosion and surface water degradation until the required vegetation 1s
established The use of straw-mulch, adequately spaced silt fences, and other
appropriate measures minimize soil loss and allow the final vegetative cover to be
established

8.2 Migratory Bird Treaty Act

Construction activities may impact migratory birds protected by the Migratory Bird
Treaty Act, and the Fish and Wildlife Conservation Act Due to the vanations in
potential impacts and depending upon the season and nesting schedules for migratory
birds, the substantive requirements of these federal statutes will be evaluated by the Site
Ecology group prior to conducting activities associated with the proposed action The
substantive requirements 1dentified during the evaluation will be implemented throughout
the construction process

9.0 ENVIRONMENTAL IMPACTS

Paragraph 95 of RFCA mandates incorporation of National Environmental Policy Act
(NEPA) values into RFETS decision documents This section of the IM/IRA satisfies the
RFCA requirement for a “NEPA equivalency” assessment of environmental
consequences by addressing the environmental consequences of the remedial action

The remediation 1mpact analysis relies heavily on conclusions reached 1n the Cumulative
Impact Document (CID, DOE 1997) and the 2000 CID Update Report (DOE 2001), both
of which focus on cumulative impacts resulting from onsite closure activities In general,
the proposed action will have very little adverse short-term impacts in a variety of
resource areas, including air quality, water quality, traffic congestion, and ecological
resources In some instances, the impacts could be intense for a short period of time
However, the impacts will not notably affect human health and safety, or the
environment, and they will be temporary and controlled through mitigation actions (e g ,
dust will be controlled with water sprays during placement of the cover)

The proposed action will have both positive and adverse effects Positive impacts, such
as increasing wildlife habitat through revegetation of the landfill area and himiting
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movement of potential landfill contaminants, are 1dentified in this section Adverse
impacts identified in this section can often be mitigated through avoidance, minimization,
remediation, reduction, or compensation Certain mitigation measures are required by
law For example, wetland losses will have to be replaced or repaired Ths section
presents identified mitigation measures by each resource area

Notable potential environmental impacts associated with remediation of the OLF include
ecological resources (e g , PMIM), surface water, and groundwater Other 1ssues
discussed under this NEPA-equivalent section include air quality, soils and geology,
human health and safety, transportation, and this project's contribution to site-wide
cumulative impacts

The OLF project does not affect compliance with the Historic Preservation Act of 1966
Since the project area has been disturbed previously, and the most of the subsurface will
not be further disturbed, the discovery of archeological or historic artifacts 1s very
unhikely If such artifacts are encountered, work will be stopped and appropriate RFETS
procedures will be followed

Equipment used and dust generated during the construction activities will be visible
evidence of the action Dust clouds could generate concern among the general public, but
will dissipate before the leaving RFETS as a visible cloud or plume Dust control
measures, such as watering, will also suppress visible dust clouds These visible effects
will be temporary Long-term, the reclamation of the area will provide a more natural
appearing landscape that would be considered an improvement by most observers

Noise levels will be temporarily elevated during construction activities, but are not
expected to exceed levels commonly encountered during highway construction projects
Sensitive human receptors are not found near the construction area, and the noise should
not be noticed off site  Noise may be significant to certain wildlife species (especially the
PMIM) at certain times of the year, and will be addressed as discussed in Sectiort 8 4

In accordance with Executive Order 12898, the potential impact of the proposed action
on minority and low-income populations 1s considered The proposed action will occur
onsite away from inhabited areas, and will not lead to off-site indirect effects on nearby
populations Disproportionately high and adverse human health or environmental effects
will not be imposed on these populations The proposed action will provide short-term
employment for a imited number of people, and socioeconomic effects of the actipn will
be minimal

9.1 Impacts to Air Quality

The purpose of this section is to assess the potential impacts to air quality associated with
the proposed 1nstallation and maintenance of the soil cover, including fugitive dust
emissions and methane emissions
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9.1.1 Potential Fugitive Dust Emissions

The primary pollutant generated as a result of the proposed action will be fugitive dust,
which includes total suspended particulates (TSP) and particulate matter 10 micron
(PM,y), and particulate matter 2 S microns (PM3 5) 1n size Dust emissions from cover
construction activities will be controlled with practical, economically reasonable, and
technologically feasible work practices, as required by the CAQCC Regulation No 1
Specifically, onsite dust will be controlled through dust minimization techmques, such as
the use of water sprays to minimize suspension of particulates, and terminating
earthmoving operations during periods of high wind In addition, PM10 will be
monitored consistent with the Site IMP (RFETS 2000) Particulate emissions will be
short-term and controllable, and emissions are not expected to be above enforceable
National Ambient Air Quality Standards at the RFETS perimeter Therefore, potential
impacts to workers and the public from proposed action will not be significant

9.1.2 Potential Equipment Emissions

Cover construction activities will also include operation of vehicles, heavy machinery,
and other equipment that generate other criteria pollutants Estimated concentrations of
other cniteria and Hazardous Air Pollutants provided 1n the CID (DOE 1997) were well
below the most restrictive occupational exposure limit, with the exceptions of sulfur
dioxide, mitrogen dioxide, and carbon monoxide, which approached 50 percent of the
most restrictive occupational exposure limit  The CID (DOE 1997) identified the
primary sources of these pollutants as diesel-powered emergency generators used to
supply backup power at RFETS According to the 2000 CID Update Report (DOE
2001), maximum daily emissions will remain about the same as forecast in the CID
(DOE 1997) Equipment enussions from cover construction activities are expected to be
substantially less than the CID (DOE 1997) and 2000 CID Update Report (DOE 2001)
estimates, therefore, impacts to workers and the public are not a concern

-~

9.2 Impactsto Surface Water

Construction activities associated with installation of the cover will result 1n surface
disturbance from the clearing of vegetation, excavation and salvage of topsoil matenal,
blading and leveling of land preceding construction, and the potential for accidental
uncovering of contaminated media Potential impacts to surface water during the
construction phase include increased erosion, and subsequent sediment loading to
drainage ditches and Woman Creek duriné storm events The absence of vegetative
cover results 1n increased potential for both sheet and channelized run-off, and wind and
water erosion, resulting in increased sedimentation of ditches and Woman Creek

Cover construction may require some soil obtained from offsite commercial operations or
on-site sources Excavation of these borrow materials has impacts similar to those
identified above Off-site facilities address these 1ssues through permits 1ssued to the
facility

The remedial construction activities are expected to have limited physical contact with
contaminated soils or waste materials In the event equpment and personnel come 1n
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contact with potentially contaminated materials during construction, decontamination
will be performed at the RFETS main decontamination facility to reduce potential
impacts to surface water

Long-term impacts will be mmimized because the cover along with the current
groundwater management systems will mimmize infiltration of precipitation and
subsequent contact with contaminants, and 1t will incorporate surface drainage features to
prevent run-on/run-off and to provide erosion control The proposed action will result in
a decrease 1n the risk of contaminants reaching surface water by reducing the
precipitation contacting contaminated soils or waste materials Precipitation falling
within the boundary of the landfill will be dramned from the cover and diverted away from
the landfill Surface water drainage from areas outside the landfill boundary would be
prevented from flowing onto the landfill and diverted around the boundary Using
appropriate surface-reclamation measures, adequate vegetative cover will be established
on the final surface of the landfill The establishment of vegetative cover on stabilized
slopes, contours of the landfill, and the surrounding disturbed surfaces will greatly reduce
erostonal hazards to levels similar to surrounding areas

Post-closure monitoring activities will include inspections of the landfill surface and
associated drainage ditch conditions Observations of the vegetative cover and evidence
of soil erosion and loss will be included 1n the routine inspection and maintenance
activities Further erosion control measures, regrading, and revegetation will be
implemented 1f maintenance inspections indicate the landfill surface reclamation 1s not
effective as planned

Presently, the Woman Creek drainage basin has an artificial water control structure, the
SID, which intercepts runoff above the OLF and routes 1t to Pond C-2 This runoff does
not flow across the landfill area, water flows across the OLF only dunng precipitation or
snowmelt events that are sufficient to allow water to reach the creek before being
absorbed or evaporated Such events are infrequent

The SID 1n the area of the OLF may be eliminated as result of the proposed action The
SID could be effectively replaced with installation of the cover Removal of the SID
could enhance the overall stability of the landfill

9.3 Impacts to Groundwater

3

Groundwater quality 1n the area of the OLF 1s not significantly impacted The intended
purpose of the cover 1s to prevent water from contact with potentially contaminated
landfill material, and thereby provide a long-term benefit to the environment The cover
will also reduce surface water from percolating through the landfill to the groundwater
These measures will prevent localized contamination of groundwater The soi1l cover will
provide an overall positive impact to groundwater and should enhance groundwater
quality at the site  No sigmificant negative impact to groundwater quality 1s expected
from the remedial action
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9.4 Impacts to Wildlife & Vegetation

The OLF project activities will have varying impacts on ecological resources within the
project area. Impacts to ecological resources are unavoidable, but adverse impacts will
be minimized through mitigative measures The Proposed Action will principally affect
wetlands, migratory bird habitat, and habitat for the PMIM (Zapus hudsonius preble), a
federally-histed threatened species under the Endangered Species Act Impacts to the
PMJIM and wetlands may require mitigation (1 e , a replacement of habitat of equal value
either on-site or off-site) Habutat for native animals will change shghtly, as the hillside
1s revegetated during remediation of the Onginal Landfill The changes will improve the
quality of the vegetation by replacing exotic species with native species The changes
will adversely affect some species, but will likely have a long-term benefit for most
endemic species

Because the PMIM 1s a federally-listed threatened species, 1ts habitat 1s a primary
concern at RFETS Several acres of PMIM habitat 1s located on RFETS The PMIM 1s
found 1n the riparian woodland/shrubland habitat along Woman Creek, and designated
PMJIM habitat extends into the southern portion of the OLF area as shown 1n Figure 3-4
Some designated PMJM habitat will be lost permanently within the project area because
of so1l cover (landfill cap) constraints However, some area of PMJM habitat will be
temporarily impacted by the project Both temporary and permanent impacts will be
mitigated through consultation with the U S Fish and Wildlife Service (USFWS)

Other animal species will lose existing habitat when the OLF area 1s remediated The soil
cover may limit the types of animals that eventually occupy the area The changes,
however, will benefit yet other species Many endemic species are adapted to prairie
environments and would readily inhabit the reclaimed Orniginal Landfill

Migratory birds are protected under the Migratory Bird Treaty Act Both the birds and
their nests are protected under this law Currently, a great horned owl has been nesting n
one of the large cottonwood trees in the OLF area Other songbirds occasionally nest 1n
the trees and shrubs or on the ground 1n the OLF area Active nests will be protected,
mactive nests will be removed prior to construction activities, through the use of special
permits from the USFWS While long-term habitat changes that result from the proposed
action will adversely affect some bird species (e g , loss of a nesting site for the owl),
other species (e g, grassland species) will benefit from the changes

Much of the OLF project area 1s currently dominated by noxious weed species, such as
diffuse knapweed and scotch thistle These weeds have invaded the disturbed ground
within the project area over the past decade Additionally, non-native species of grasses,
such as smooth brome and intermediate wheatgrass, were planted along the SID after 1t
was constructed These non-native species will be replaced with native species that
provide better wildlife forage and habitat, and increase the natural resource values of the
area

There are several small wetland areas within the boundary of the OLF project area that
will be destroyed The impacted areas are subdivided as follows
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e SID Wetlands The entire SID wetland area 1s 3 06 acres, the portion of the SID
that will be affected by the proposed action is 0 34 acres

e Woman Creek Wetlands About 1 70 acres will be impacted Thus area 1s
overlain by the PMJM protection area

e Candidate Wetlands Eight small 1solated areas identified as potential wetlands,
totaling about 0 91 acres, are located north of the SID Designation of these areas
as "jurisdictional” 1s currently 1n discussion

A conceptual approach to mitigating wetland damage at the OLF 1s being developed

The approach to offset wetland losses 1s based on a worst-case scenario, wherein all
wetlands on the hillsides and along Woman Creek are impacted A Wetlands Mitigation
Plan will be prepared that describes the actions that will be taken to replace wetlands that
are destroyed Both in-situ wetland creation/restoration and the use of wetland bank
credits have been proposed for mitigation of wetland impacts The use of either
technique or a combination of the techmques 1s subject to review and approval by the
USFWS The mitigative measures are therefore considered sufficient to offset losses and
other adverse impacts to wetlands

The OLF project may temporarily affect water quality from eroded soils during
construction Erosion controls will be used to minimize water quality effects Long-
term, water quality may improve slightly, while surface water flow volumes may change
due to the design of the new landfill cover Such changes would be mimimal and would
occur sporadically (e g , after heavy rains) The minor potential changes 1n surface water
flow volumes will not change or affect lower Platte River species that depend on instream
flows

So1l materials may be obtamned from offsite commercial operations for fill and capping
operations, and the excavation of borrow materials will impact wildlife and vegetation at
those locations Commercial facilities must comply with the Endangered Species Act,
and threatened and endangered species are therefore protected The impact to other
species will vary but will depend on the facility and extent of the operations However,
these indirect impacts are considered 1n operational permits 1ssued for the facilities by
state and local county governments

9.5 Impacts to Transportation .

The proposed action will only shightly impact both onsite and offsite transportation
systems Increased onsite truck traffic will be an inconvenience, but safety risks will be
low, and impacts will be mitigated by very low and closely observed speed limits In
comparison analyses in the CID (DOE 1997, DOE 2000), offsite traffic impacts will not
increase substantially

9.6 Impacts to Cultural & Historic Resources

The RFETS was placed on the National Register of Historic Places as a Historic Distnict
(5JF1227) on May 19, 1997 Historic District designation mandates comphance with the
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Historic Preservation Act of 1966, and the Programmatic Agreement among DOE, the
Colorado State Histonc Preservation Officer, and the Advisory Council on Historic
Preservation Regarding Historic Properties at RFETS. While the remedial action will be
conducted within the Historic District boundaries, no impact 1s expected to occur to
protected structures

9.7 Impacts to Visual Resources

During 1nstallation of the cover, bulldozers and other equipment may be visible from
offsite locations Dust generated during earthmoving operations may be temporarily
visible, but will dissipate before leaving the Site as a visible cloud or plume of dust
Control measures, such as watering, will be used 1f needed to control dust

9.8 Noise Impacts

Noise levels may be elevated during construction of the cover Noise levels will not
exceed those commonly encountered at a highway construction site Approprate hearing
protection will be supplied to project personnel as 1dentified 1n the project-specific health
and safety plan

9.9 Cumulative Impacts

The proposed action supports the overall mission to clean up RFETS and make 1t safe for
future uses The cumulative effects of this broad, sitewide effort are presented 1n the CID
(DOE 1997) and 2000 CID Update Report (DOE 2001), which describe the short-term
and long-term effects from the overall cleanup mission

The primary focus of the CID (DOE 1997) was on cumulative impacts resulting from
onsite activities conducted during Site closure Cumulative impacts result from the
effects of Site closure act:vities and other actions taken during the same time 1n the same
geographic area, including offsite activities, regardless of what agency or person
undertakes such other action The analysis contained 1n the 2000 CID Update Report
(DOE 2001) included updated onsite and offsite transportation activities, as well as
several new offsite activities, although the future non-DOE projects are relatively
uncertain Increased traffic congestion will be the most noticeable impact according to
the 2000 CID Update Report (DOE 2001), resulting from increased RFETS traffic and
other planned or proposed construction projects near RFETS Aur pollutants and noise
will also have adverse impacts; however, the impacts are expected to be short-term 1n
nature, with staggered project start and completion dates Most people will perceive a
positive, long-term visual and “quality of life” benefit, as RFETS infrastructure and
equipment are removed, returning RFETS to a more natural appearance

The cumulative impacts of the proposed action are expected to be similar to those
analyzed in the CID (DOE 1997) and 2000 CID Update Report (DOE 2001) Over the
short term, additional construction personnel will have an additive effect on the existing
workload for Site operations, and there will be increased air emissions, visual impacts,
noise, and traffic impacts resulting from construction activities These short-term
impacts will be minimal Long-term impacts (1 ¢ , OLF cover construction activities in
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conjunction with other environmental restoration work and facility decommussioning
activities) facilitate future use of the Site and fulfill the mandated cleanup objectives

9.10 Irreversible & Irretrievable Commitment of Resources

The proposed action will result in a variety of permanent commitments of resources but 1t
1s not expected to result 1n a substantial loss of valuable resources Most of the resources
used for construction of the cover are permanently commutted to implementation of the
remedial action Irreversible and urretrievable resources are defined as resources that are
either consumed, committed, or lost At the Onginal Landfill, irreversible and
irretnievable resources include the following

e Consumptive use of geological resources (e g , quarried rock, clay, sand, and
gravel for road construction) will be required for construction activities Supplies
of these materials will be provided by an onsite, offsite, or offsite commercial
borrow source The proposed action requires a permanent commitment of fill,
topsoil, and vegetative cover to construct the OLF cover However, adequate
supplies are available without affecting local demand for these products

o Fuel consumed by construction equipment and vehicles used for the construction
of the OLF cover will not be recovered

e Souils 1n the vicimty of the OLF will be disturbed by construction activities Many
1mpacts are temporary, pending completion of remedial activities and associated
restoration programs

o The commitment of up to 30 acres of land as a landfill permanently commits and
constrains the area to limited land-use options

e Wetlands and associated natural resources will be reduced at the Onginal
Landfill Long-term direct impacts to the floodplain resulting in changes of flood
elevations will not occur

¢ A long-term commitment of personnel and funds will be required to perform post-
closure inspection, mamtenance, and momtoring activities

o Commercial, industrial, and residential land uses are permanently prohibited
within boundaries of the OLF due to construction of the cover and the network of
monitoring wells

e Incidental resources that are consumed, committed, or lost on a temporary and/or
partial basis during construction include construction personnel and equipment,
the construction water source, and the some construction materials for staging and
access

e Appropnate landfill surface reclamation will result in an acceptable appearance of
the remediated site, and the ecological succession of the closed landfill and




Working Draft IM/IRA Decision Document, IHSS Group SW-2, Oniginal Landfill

adjacent land are improved by surface revegetation Vegetation and habitat
eventually become similar to surrounding areas

e Monitoring and maintenance activities will be performed, as necessary, to ensure
long-term protection of human health and the environment

10.0 ADDITIONAL LONG-TERM STEWARDSHIP CONSIDERATIONS

The objective of this section 1s to 1dentify additional post-closure care (that 1s, long-term
stewardship) requirements of the proposed accelerated action for the Original Landfill
These requirements are necessary for the long-term effectiveness of this remedy and
include the following components information management, periodic review, and
maintenance of a responsible controlling authority Other requirements necessary for the
short- and long-term effectiveness of the remedy are 1dentified 1n Sections 7 and 8,
including institutional controls, inspection and maintenance, and environmental
monitoring These requirements are specific to the accelerated actions described 1n this
IM/IRA and are summarized in Table 10-1 Additionally, these requirements will
ultimately be captured (along with post-closure care requirements from other accelerated
actions at Rocky Flats) 1n post-closure regulatory documents, which may include the final
CAD/ROD for Rocky Flats or a post-closure RFCA-type agreement

10.1 Information Management

A successful stewardship program 1s dependent on retaining the necessary records about
the history and residual contamination of the site  Retained information should include
the history of the site, the COCs, the selected remedies, the use of controls and their
associated momitoring and maintenance records, and any other information judged
necessary for succeeding generations to understand the nature and extent of the residual
contamination At a mimmum, the following records will be retained, stored, and
retrievable for this accelerated action

o This IM/IRA and any future modifications,

o The final design for the cover and field change requests,

e The as-built drawings of the cover,

e The monitoring and maintenance manual and subsequent revisions,
¢ Inspection records and logbooks,

e Maintenance records and logbooks,

¢ Annual performance assessment reports,

e CERCLA five-year review reports,
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o Correspondence between the agencies associated with modifications to the post-
closure care regime,

e The Memorandum of Understanding (MOU) between DOE and the U S
Department of Interior (DOI) (1dentifying the controlling authonity,

e The CAD/ROD, and
e The RFETS Historical Release Report (HRR) and other relevant historical

documentation

This information will be maintained 1n the Administrative Record (AR) File Currently,
the AR File 1s maintained onsite  DOE 1s currently looking at options for retention of
permanent records following Site closure
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10.2 Periodic Assessments

Periodic assessments are performed to determine whether the selected remedies and
stewardship controls continue to operate as designed, and ascertain whether new
technologies might exist to eliminate remaining residual contamination 1n a safe and cost-
effective manner The CERCLA five-year review process 1s required for all Superfund
sites that leave residual contamination behind after closure, and will establish the
minimum requirements for post-closure periodic assessments EPA Comprehensive Five-
Year Review Guidance (2001) describes the format of the review and suggests
mechanisms that can be implemented through the five-year review process to ensure the
protectiveness of the remedy

DOE is responsible for conducting the five-year reviews EPA then 1ssues a finding of
concurrence or nonconcurrence The public has indicated an interest 1n performing
reviews more frequently than the five-year nterval specified in CERCLA DOE intends
to work with 1ts stakeholders to arrive at a review regimen that meets community needs

The periodic assessment will include actions such as evaluating monitoring and
maintenance records, verifying regulatory comphance, and determining whether land use
assumptions are still valid Specific topics for the periodic assessment for the OLF are
likely to include cover performance, landfill stability, surface water quality and
groundwater quality, and the need to continue monitoring

10.3 Controlling Authority

Long-term protection of human health and the environment necessitates that a controlling
authornty be established with responsibility for post-closure management CERCLA
mandates that DOE, as a responsible party, will retain responsibility for the
contamination at RFETS resulting from its activities there, as well as responsibihity for
long-term maintenance of any remedies The Rocky Flats National Wildlife Act of 2001
requires that, following certification by EPA, certain lands of the current Site will be
transferred from the Secretary of Energy to the Secretary of the Interior These lands
would be under administrative jurisdiction of the Service The Act also requires the
Secretary of Energy to retain administrative jurisdiction over Site lands required to carry
out response actions required for the cleanup and closure of the Site The MOU currently
being negotiated between DOE and DOI will outline this process, although 1t 1s unhkely
the final boundaries of the land to be transferred will be determined until the final
cleanup and closure plans are approved However, the OLF will remain under the
administrative jurisdiction of the Secretary of Energy

10.4 Reporting requirements

Sections 7, 8 and 10 include annual reporting requirements for data results, inspection
results, repairs, and routine maintenance These requirements may be combined into one
report and may be combined with future site-wide maintenance and monitoring reports
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11.0 IMPLEMENTATION SCHEDULE

It 1s anticipated that the remedial action will take about 9 months to complete and be
implemented during Fiscal Year 2005

12.0 CLOSE-OUT REPORT

Upon completion of the remedial action at the Onginal Landfill, a Closeout Report wll
be prepared in accordance with RFCA The Closeout Report will document the work
completed within the scope of this IM/IRA The expected outline/content for the
Closeout Report 1s as follows

e Introduction,

e Remedial action description,

¢ Dates and duration of specific activities,

e Deviations from the decision document,

e Final disposition of any wastes generated,

¢ Demarcation of wastes left 1n place (1 e , survey bench marks and measurements),
e Demarcation of areas requiring access controls,

e A copy of the Vegetation Plan, and

e A copy of the Monitoring and Maintenance Plan

~

Upon completion, the Closeout Report will be submitted for review and approval by
CDPHE and EPA, and placed in the Administrative Record File
13.0 ADMINISTRATIVE RECORD

The Administrative Record (AR) File for the proposed accelerated action to be conducted
pursuant to this IM/IRA 1s available 1n the Rocky Flats Reading Room, located at *

Front Range Community College
3705 112th Avenue
Westminster, Colorado, 80030

(303) 469-4435

The AR File contains the documents listed 1n section 15 0, References
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Upon approval of the Final IM/IRA, the AR shall consist of the approval letter, the Final
IM/IRA (which will include section 14 0, Comment Responsiveness Summary), the
documents listed 1n section 15 0, References, and any additional documents identified for
inclusion in the AR in the Final IM/IRA

An AR File for the implementation phase of the Final IM/IRA will be maintained as
governed by Site AR policies and procedures, pursuant to the RFCA Community
Relation Plan The Final Closeout Report for the project will be included 1n the AR File
In addition, project-specific information, such as project correspondence, work control
documents, and other information generated as a direct result of this project, will be filed
in the Project Record The Project Record files will be transferred to Site Records
Management upon completion of the Final Closeout Report

140 COMMENT RESPONSIVENESS SUMMARY

Responses to comments on this IM/IRA received during the formal public comment
period, including comments from the regulatory agencies, will be documented 1n the
Appendix C

15.0 REFERENCES

CDPHE, 1992, Letter, G Baughman, CDPHE to M Hestmark, EPA, dated March 27,
1992, subject Final Phase 1 RFI/RI Workplan for 08 5 — Woman Creek Resubmutted
Portions, 2/28/92

CDPHE, 1999, Quality Assurance Project Plan for the Determination of Isotopic
Uranium 1n Groundwater at RFETS using HR-ICP/MS (High Resolution Inductively
Coupled Plasma Mass Spectroscopy) (hereafter referred to as the Groundwater QAPP),
July .

DBS, 2001, Feas:biulity Study for the Solar Evaporation Ponds at RFETS, Damel B
Stephens & Associates, Inc , December

DOE, 1986a, Resource Conservation and Recovery Act, Part B — Operating Permut
Application for USDOE Rocky Flats Plant, Hazardous and Radioactive Mixed Wastes,
U S Department of Energy, Rocky Flats Atea Office, Golden, Colorado, November

DOE, 1986b, Comprehensive Environmental Assessment and Response Program, Phase
I Installation Assessment, Rocky Flats Plant, U.S Department of Energy, Apnl

DOE, 1990, Memorandum, D P Simonson, DOE toJ M Kersh, EG&G Rocky Flats,
dated June 7, 1990, subject Erosion of Soil Around Barrel Containing Radioactive
Matenals at the Old Landfill
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DOE, 1992, Final No Further Action Justification Document for Operable Umt 16, Low
Priority Sites, Manual 2100-WP-QU16 01, 2 0, Rev. 1, Section 2 3.6 IHSS 196, Water
Treatment Plant Backwash Pond, October

DOE, 1997, Rocky Flats Environmental Technology Site Cumulative Impacts Document,
Rocky Flats Environmental Technology Site, Golden, Colorado, June

DOE, 1999, Vegetation Management Environmental Assessment, Aprl

DOE, 2001, Rocky Flats Environmental Technology Site Cumulative Impacts Document,
2000 Update, Rocky Flats Environmental Technology Site, Golden, Colorado, June

DOE, 2003, Environmental Restoration RFCA Standard Operating Protocol for Routine
Soil Remediation FY 03 Notification #14-03-04, IHSS Group SW-2, Rocky Flats
Environmental Technology Site, Golden, Colorado, February

DOE, 2003, Quarterly Ground Water Monitoring Report for Third Quarter 2003, May

DOE et al, 1996, Final Rocky Flats Cleanup Agreement (RFCA), as modified, U S
Department of Energy, Colorado Department of Public Health and Environment, and
U S Environmental Protection Agency, July

DOE et al, 1997, RFCA Integrated Monitoring Plan and subsequent approved annual
updates

DOE et al, 1999, Implementation Guidance Document, Rocky Flats Cleanup Agreement,
Appendix 3, U S Department of Energy, Colorado Department of Public Health and
Environment, and U S Environmental Protection Agency, July

EG&G, 1990a, Letter, ] M Kersh, EG&G Rocky Flats to R M Nelson, DOE, dated
June 22, 1990, subject Erosion of Soil Around Barrel Containing Radioactive Matenals
at the Old Landfill

EG&G, 1990b, Letter, ] M Kersh, EG&G Rocky Flats to R M Nelson, DOE, dated
August 8, 1990, subject Update of Actions Concerning Erosion of So1l Around Barrel at
the Old Landfill (SWMU 115)

EG&G, 1991, Letter, ] M Kersh, EG&G Rocky Flats to R M Nelson, DOE, dated July
29, 1991, subject EPA Concerns, Operable Unit No 5 (OU 5), Old Landfill - IMK-0016-
91

EG&G, 1992a, Historical Release Report for Rocky Flats Plant, Manual No 21100-TR-
12501 01, Volume I — Text, June

EG&G, 1992b, Final Phase I RFI/RI Work Plan, Revision I, Woman Creek Priority
Drainage (Operable Unit No 5), Rocky Flats Plant, February
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EG&G, 1993, Background Geochemical Characterization Report, Rocky Flats Plant,
September

EG&G, 1994, Technical Memorandum No 15, Addendum to Final Phase I RFI/RI Work
Plan, Amended Field Sampling Plan, Volume 2, Rocky Flats Plant, Woman Creek
Priority Drainage, May

EG&G, 1995, Geologic Characterization Report for the Rocky Flats Environmental
Technology Site, Volume I of the Sitewide Geoscience Characterization Study, Golden,
Colorado, March

EPA, 1988, CERCLA Comphance with Other Laws Manual Interim Final, EPA,
August

EPA, 1989, CERCLA Compliance with Other Laws Manual Part II, Clean Air Act and
Other Environmental Statutes and State Requirements, EPA, August

EPA, 1990, Letter, L W Johnson, EPA, to R M Nelson, DOE, dated July 10, 1990,
subject Radioactive Contamination at SWMU 115 Old Landfill

EPA, 1991, Letter, M Hestmark, EPA, to F Lockhart, DOE, dated March 21, 1991,
subject OU-5 — Old Landfill

EPA, 1991, Conducting Remedial Investigations/Feasibility Studies for CERCLA
Municipal Landfill Sites, EPA/540/P-91/001, February

EPA, 1992a, Letter, M Hestmark, EPA to F Lockhart, DOE, dated February 19, 1992,
subject Techmcal Memorandum 1, Revisions to the Final Phase 1 RFI/RI Workplan for
Operable Unit 5

EPA, 1992b, Letter, M Hestmark, EPA to F Lockhart, DOE, dated June 19, 1992,
subject Schedules to implement approved RFI/RI Workplans for Operable Unuts 4, 5, 6,
9, and OU 2 Bedrock

EPA, 1993, Guidance on Conducting Non-Time-Critical Removal Actions Under
CERCLA

EPA, 1993, Presumptive Remedy for CERCLA Municipal Landfill Sites, OSWER
Directive 9355 0-49FS, September

EPA, 1994, Feasibility Study Analysis for CERCLA Municipal Landfill Sites, OSWER
Directive 9356 0-03, EPA/540/R-94/081, August

Geomatrix Consultants, Inc., 1995, Evaluation of the Capability of Inferred Faults 1n
the Vicimty of Building 371, Rocky Flats Environmental Technology Site, Colorado,

January
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Kaiser, 2001, Personal Communication with Linda Kaiser, Rocky Flats Environmental
Technology Site, Golden, Colorado, July

Kaiser-Hill, 1996, Final Phase 1 RFI/RI Report, Woman Creek Priority Drainage,
Operable Umt, Apnl

Kaiser-Hill, 2002, Draft Site Characterization Report, Original Landfiil, Rocky Flats
Environmental Technology Site, March

Metcalf & Eddy, 1995, Geotechnical Investigation Report for Operable Unit No 5, ME-
EEG-T-0009, September (Draft)

NCRP, 1987, Recommendations on Limuts for Exposure to lonizing Radiation, Report

RFETS, 2000, Integrated Monitoring Plan Background Document, Section 5 0
Ecological Monitoring, November

Rockwell, 1988, Remedial Investigation and Feasibility Study Plans for Low Priority
Sites, Volume I - Site Descriptions, Groupings and Prioritization, June

R.S. Means Company Inc., 2001, Means 2002 Cost Works

Scott, G.R., 1963, Quaternary Geology and Geomorphic History of the Kassler
Quadrangle, Colorado, USGS Professional Paper 421, pp 1-70

Singer, Steve, 2002, Personal communication with Manager of Water Programs, Kaiser-
Hill Team, February
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Appendix A

ARAR’s
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Figure 4-8
Maximum Uranium Concentrations
in Groundwater
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